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EXECUTIVE  SUMMARY 


The  South  Plants  Study  Area  (SPSA)  Exposure  Assessment  presents  detailed  exposure 
analyses  for  the  35  potentially  contaminated  areas  defined  by  the  South  Plants  Study  Area 
Report  (SAR).  The  evaluations  were  based  on  the  soil  and  sediment  contaminant 
concentrations  presented  in  the  site-specific  Contamination  Assessment  Reports  (CARs)  and 
the  overall  SARs  and  groundwater  contaminants  from  DP  Associates  Groundwater 
Database.  The  maximum  concentrations  for  each  contaminant  detected  were  extracted  from 
these  data  and  reported.  Draft  preliminary  pollutant  limit  values  (PPLVs)  were  computed 
for  each  of  these  site-specific  contaminants  as  described  in  Volume  IV  of  the  Exposure 
Assessment  Report  for  the  direct  (soil  ingestion,  suspended  particulate  inhalation,  and 
dermal  contact)  and  indirect  (open  and  enclosed  space  vapor  inhalation)  exposure 
pathways.  Cumulative  PPLVs  were  computed  for  the  five  exposed  populations  (regulated 
visitors,  casual  visitors,  recreational  visitors,  commercial  workers,  and  industrial  workers). 
The  site-by-site  evaluations  consisted  of  comparisons  of  the  maximum  site  contaminant 
concentrations  to  their  corresponding  cumulative  Draft  PPLVs  in  order  to  determine 
exceedances  and.  hence,  established  a  first  screen  for  determining  sites  which  may  be 
considered  as  candidates  for  remedial  action  during  the  Feasibility  Study.  These  are  ranked 
into  two  categories;  Priority  1  which  consists  of  sites  where  available  soil  contaminant 
concentration  data  indicate  that  the  maximum  detected  concentrations  exceed  the  draft 
human  health  based  criteria,  and  Priority  2  which  consists  of  sites  where  available  soil 
contaminant  concentration  data  indicate  that  the  maximum  detected  concentrations  do  not 
exceed  the  draft  human  health  based  criteria.  Site  designations  will  be  reconsidered 
throughout  the  Endangerment  Assessment  process  as  health  based  criteria  are  refined  and 
additional  data  become  available. 

No  samples  from  the  interior  of  sewer  lines  present  in  the  SPSA  were  included  in  the 
analysis  since  these  evaluations  are  based  on  soil  contaminants  only.  Sewers  are  being 
considered  for  remedial  action  under  the  ongoing  Feasibility  Study. 

A  groundwater  plume  has  been  identified  in  the  SPSA.  Therefore,  in  addition  to  the  direct 
soil  exposure  evaluations,  the  significance  of  the  inhalation  of  volatile  groundwater 
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contaminants  which  diffuse  through  site  soils  was  estimated  using  the  open  space  and 
enclosed  space  vapor  inhalation  models  as  described  in  detail  in  Volume  IV  (Sections  4.5 
and  4.6,  respectively)  and  the  exposure  analysis  procedures  presented  in  Volume  VI-A. 
TTie  exposure  evaluations  were  performed  for  the  most  sensitive  exposed  population  (i.e., 
the  industrial  worker). 

Of  the  35  sites  evaluated  in  the  SPSA,  33  were  designated  Priority  1  sites  based  on  the 
most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include; 

•  Army  Agents  and  Shell  Pesticides  Processing  Area  (SPSA- la) 

•  Mounded  Material  (SPSA- lb) 

•  Lime  Pits  (SPSA-lc) 

•  Drainage  Ditches  fSPSA-ld) 

•  Buried  M-1  Pits  (SPSA-le) 

•  Buried  Barrels  Containing  Hexachlorocyclopentadine  (SPSA-lf) 

•  Balance  of  SPSA-1  (SPSA-lg) 

•  South  Tanl;  Farm  Area  (SPSA-2a) 

•  Open  Storage  Area  (SPSA-2b) 

•  Salvage  Yard  (SPSA-2c) 

•  Drainage  Ditches  (SPSA-2d) 

•  Balance  of  SPSA-2  (SPSA-2e) 

•  Drainage  Ditches  (SPSA-3a) 

•  Salt  Storage  Pad  (SPSA-3b) 

•  Former  Tank  Storage  Area  (SPSA-3c) 

•  Revetted  Tank  Storage  Area  (SPSA-3d) 

•  Balance  of  SPSA-3  (SPSA-3. ' 

•  Drainage  Ditches  (SPSA-4a) 

•  Balance  of  SPSA-4  (SPSA-4b) 

•  Drainage  Ditch  (SPSA-5a) 

'  Balance  of  SPSA-5  (SPSA-5b) 

•  Hydrazine  Facility  (SPSA-6) 

•  Drainage  Ditches  (SPSA-7a) 
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•  Lagoon  (SPSA-7b) 

•  Balance  of  SPSA-7  (SPSA-7c) 

•  Sanitary  Landfill  (SPSA-8a) 

•  Drainage  Ditches  (SPSA-8b) 

•  Drainage  Ditch  (SPSA-9a) 

•  Chemical  Sewer  System  (SPSA-10) 

•  Sanitary  Sewer  System  (SPSA-11) 

•  Process  Water  System  (SPSA-12) 

•  Aeration  Basin  (SPSA-12a) 

•  Sedimentation  Pond  (S  PS  A- 12b) 

Of  the  35  sites  evaluated  in  the  SPSA,  2  were  designated  as  Priority  2  sites  based  on  the 
most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  sites  are: 

•  Balance  of  SPSA-8  (SPSA-8c) 

•  Balance  of  SPSA-9  (SPSA-9b) 

The  contaminants  of  concern  (COCs)  in  soil  (i.e.,  those  displaying  cumulative  exposure 
indices  (Els)  greater  than  0.1)  for  the  SPSA.  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker),  are: 

•  Aldrin 

•  Benzene 

•  Bicycloheptadiene 

•  Carbon  tetrachloride 

•  Chlordane 

•  Chloroacetic  acid 

•  Chloroform 

•  Chlorophenylmethyl  sulfide 

•  Dibromochloropropane 

•  1.2-Dichloroethane 

•  2,2-bis(Para-chlorophenyl)-l,l-dichloroethene  (PPDDE) 

•  2.2-bis(Para-chlorophenyl)-l,l,l-trichloroethane  (PPDDT) 
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•  Dicyclopentadiene 

•  Dieldrin 

•  Endrin 

•  Hexachlorocyclopentadiene 

•  Isodrin 

•  Methylene  chloride 

•  Methylisobutyl  ketone" 

•  Supona 

•  1,1,2,2-Tetrachloroethane 

•  Tetrachloroethylene 

•  Trichloroethylene 

•  Arsenic 

•  Cadmium 

•  Chromium 

•  Lead 

•  Mercury 

The  contaminants  of  significance  (COSs)  in  groundwater  (i.e.,  those  displaying  vapor 
exposure  indices  (VEIs)  greater  than  1)  for  the  SPSA  are: 

•  Aldrin 

•  Benzene 

•  Bicycloheptadiene 

•  Carbon  tetrachloride 

•  Chlorobenzene 

•  Chloroform 

•  Dibromochloropropane 

•  1.1-Dichloroethylene 

•  Dicyclopentadiene 

•  Dimethyldisulfide 

'/  IdcniiTicd  as  a  COC  for  ihe  commercial  worker  only  (sec  Volume  VII,  Section  4.2). 
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•  Hexachlorocyclopentadiene 

•  Methylene  chloride 

•  Methylisobutyl  ketone 

•  Tetrachloroethylene 

•  1,1,2-Trichloroethane 

•  Trichloroethylene 
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XXIX 


1.0  INTRODUCTION 


The  analyses  and  evaluations  performed  under  the  Rocky  Mountain  Arsenal  (RMA) 

Exposure  Assessment  are  documented  in  eight  report  volumes.  These  include  Volume  I, 
Surface  Use  and  Exposed  Population  Evaluations;  Volumes  II  and  III,  Toxicity  Assessment; 
Volumes  IV  and  V,  Preliminary  Pollutant  Limit  Value  (PPLV)  Methodology;  Volume  VI, 
Study  Area  Exposure  Assessments;  Volume  VII,  Summary  Exposure  Assessment;  and 
Volume  vm.  Response  to  Comments  on  the  Draft  Exposure  Assessment. 

Volume  VI  of  the  Exposure  Assessment  is  a  detailed  presentation  of  the  study  area 
exposure  analyses,  consisting  of  site-by-site  comparisons  of  measured  maximum 
contaminant  concentrations  to  their  Draft  PPLVs  derived  for  an  industrial  worker  (the  most 
sensitive  receptor).  Volume  VI  consists  of  eight  subvolumes.  VI-A  through  VI-H. 
Subvolume  G  (this  document)  constitutes  the  Study  Area  Exposure  Assessment  for  the 
South  Plants  Study  Area  (SPSA).  The  remaining  subvolumes  are:  VI-A,  Introduction; 

VI-B,  Western  Study  Area;  VI-C,  Southern  Study  Area;  VI-D,  North  Central  Study  Area; 
VI-E,  Central  Study  Area;  VI-F,  Eastern  Study  Area;  and  VI-H,  North  Plants  Study  Area. 

A  description  of  the  contents,  approach,  specific  procedures,  and  format  in  preparing  the 
Study  Area  Exposure  Assessment  documents  is  presented  in  Volume  VI-A. 

The  exposure  assessment  for  the  SPSA  was  performed  on  a  site-by-site  basis.  The  site 
designations  are  consistent  with  those  used  in  the  remedial  investigation  (RI)  Study  Area 
Report  (SAR)  for  the  SPSA  (EBASCO,  1989a).  The  analytical  data  used  for  each  site 
were  based  on  the  original  Rocky  Mountain  Arsenal  Contamination  Control  Program 
Management  Team  (RMACCPMT)/Phase  I  and  D  RI  site  Contamination  Assessment 
Reports  (CARs).  Additional  information  on  the  history  of  these  sites  can  be  found  in 
Section  3.2  of  the  SAR  (EBASCO,  1989a).  The  SARs  present  a  regional  overview  of  the 
extent  of  contamination  and  migration  characteristics  throughout  the  Arsenal.  An  analogous 
regional  overview  of  the  exposure  assessment  for  the  SPSA  is  presented  in  the  Study  Area 
Exposure  Summary,  Section  3.0  of  this  report  volume.  This  regional  summary  is  integrated 
with  the  other  study  area  exposure  summaries  in  Volume  VII  to  provide  an  Arsenal-wide 
perspective  of  the  significance  of  the  measured  contamination. 
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The  sites  included  in  the  SPSA  Exposure  Assessment  are  as  follows: 

•  SPSA- la:  Army  Agents  and  Shell  Pesticides  Processing  Area 

•  SPSA- lb:  Mounded  Material 

•  SPSA-lc:  Lime  Pits 

•  SPSA- Id:  Drainage  Ditches 

•  SPSA-le:  Buried  M-1  Pits 

•  SPSA- If:  Buried  Barrels  Containing  Hexachlorocyclopentadiene 

•  SPSA-lg:  Balance  of  SPSA-1 

•  SPSA-2a:  South  Tank  Farm  Area 

•  SPSA-2b:  Open  Storage  Area 

•  SPSA-2c:  Salvage  Yard 

•  SPSA-2d:  Drainage  Ditches 

•  SPSA-2e:  Balance  of  SPSA-2 

•  SPSA-3a:  Drainage  Ditches 

•  SPSA-3b:  Salt  Storage  Pad 

•  SPSA-3c:  Former  Tank  Storage  Area 

•  SPSA-3d:  Revetted  Tank  Storage  Area 

•  SPSA-3e:  Balance  of  SPSA-3 

•  SPSA-4a:  Drainage  Ditches 

•  SPSA-4b;  Balance  of  SPSA-4 

•  SPSA-5a:  Drainage  Ditch 

•  SPSA-5b:  Balance  of  SPSA-5 

•  SPSA-6:  Hydrazine  Facility 

•  SPSA-7a:  Drainage  Ditches 

•  SPSA-7b:  Lagoon 

•  SPSA-7c:  Balance  of  SPSA-7 

•  SPSA-8a:  Sanitary  Landfill 

•  SPSA-8b:  Drainage  Ditches 

•  SPSA-8c:  Balance  of  SPSA-8 

•  SPSA-9a:  Drainage  Ditch 
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SPSA-9b: 

Balance  of  SPSA-9 

SPSA-10: 

Chemical  Sewer  System 

SPSA-11: 

Sanitary  Sewer  System 

SPSA-12: 

Process  Water  System 

SPSA- 12a: 

Aeration  Basin 

SPSA- 12b: 

Sedimentation  Pond 

The  locations  of  each  of  the  sites  listed  above  in  the  South  Plants  were  depicted  in  the 
South  Plants  SAR  (EBASCO,  1989a).  The  site-by-site  exposure  assessments  for  each  of 
the  35  areas  investigated  are  presented  in  Sections  2.1  through  2.35.  A  study  area 
exposure  summary  for  the  SPSA  is  presented  in  Section  3.0. 

The  Soil  Contaminant  Concentration  Tables  in  Sections  2.1  through  2.35,  list  the  maximum 
concentrations  that  were  calculated  for  each  site  over  two  depth  intervals,  designated  as 
Horizon  1  and  Horizon  2.  Horizon  1  included  depths  from  0  to  10  feet  (ft),  and 
Horizon  2  accounted  for  all  depths,  including  0  to  10  ft.  If  the  maximum  concentration 
for  all  depths  is  in  Horizon  1,  then  the  listed  concentration  in  Horizon  2  will  equal 
Horizon  1.  For  a  further  discussion,  see  Volume  VI- A,  Section  2.2.4.  The  Inductively 
Coupled  Plasma  (ICP)  metals  (i.e.,  cadmium,  chromium,  copper,  lead,  and  zinc),  arsenic, 
and  mercury  identified  as  site  contaminants  in  the  tables  include  only  those  which  were 
detected  above  indicator  levels.  The  following  are  the  indicator  levels  used: 


Contaminant 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Zinc 


Indicator  Level 

CRL''-10  ug/g^ 
1-2  ug/g 
25-40  ug/g 
20-35  ug/g 
25-40  ug/g 
CRL-0.10  ug/g 
60-80  ug/g 


1/  certined  reporting  limit 
2/  micrograms  per  gram 
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As  described  in  Volume  VI-A  of  this  report,  nontarget  contaminants  were  subjected  to  two 
screening  processes  to  determine  whether  or  not  they  should  be  evaluated  in  detail  in  the 
site-by-site  exposure  assessments.  The  first  screening  was  conducted  as  part  of  the  RMA 
Chemical  Index  (EBASCO,  1988c/RIC  88357R01),  and  was  based  on  the  toxicity, 
concentration,  and  frequency  of  occurrence  of  the  nontarget  compounds.  Contaminants 
passing  through  this  first  screening  were  then  subjected  to  a  second  screening  that  was 
conducted  on  a  study  area-by-study  area  basis  within  Appendix  A  of  each  Study  Area 
Exposure  Assessment  (Volumes  VI-B  through  VI-H).  This  second  screening  process 
considered  frequency  of  occurrence,  similarity  of  the  nontarget  concentration  to  that  of 
target  contaminants,  and  co-occurrence  of  nontarget  compounds  with  target  compounds  in 
the  soil  and  sediment  samples.  The  reader  is  encouraged  to  consult  the  RMA  Chemical 
Index  and  the  Study  Area  Exposure  Assessment  Appendices  for  details  of  the  screening 
processes,  as  it  was  judged  too  repetitive  to  include  this  information  in  each  site  where 
nontargets  were  detected. 

Draft  PPLVs  for  each  of  the  site  contaminants  were  computed  for  the  five  exposed 
populations  of  concern  which  are  regulated  visitors,  casual  visitors,  recreational  visitors, 
commercial  workers,  and  industrial  workers  for  the  direct  (i.e.,  soil  ingestion,  dermal 
contact,  and  suspended  particulate  inhalation)  and  indirect  (i.e.,  open  and  enclosed  space 
vapor  inhalation)  exposure  pathways,  according  to  the  methodology  detailed  in  Volume  IV 
of  the  Exposure  Assessment.  Draft  PPLVs  for  each  site  are  presented  in  the  Exposure 
Evaluation  Tables.  Figure  SPSA-1-0  explains  various  aspects  of  the  data  presented  in  the 
Exposure  Evaluation  Tables.  For  a  further  discussion  of  these  tables,  see  Section  3.0  in 
Volume  VI-A. 

The  cumulative  Draft  PPLVs  in  these  tables  for  ICP  metals,  arsenic,  and  mercury  do  not 
include  the  single  pathway  preliminary  pollutant  limit  values  (SPPPLVs)  computed  for 
vapor  inhalation  exposure  pathways  since  the  potential  for  inhalation  of  vaporized  ICP 
metals,  arsenic,  and  mercury  is  assumed  to  be  negligble  (see  Volume  VI-A).  SPPPLVs  for 
the  inhalation  pathways  are  not  included  in  the  cumulative  Draft  PPLVs  for  chloroacetic 
acid,  1,2-dichlorocthylene,  dimethylmethyl  phosphonate,  Dithiane,  fluoroacetic  acid. 
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isopropylmethyl  phosphate,  isopropylmethyl  phosphonic  acid,  n-nitrosodimethylamine, 
1,4-Oxathiane,  Sarin,  and  thiodiglycol.  These  chemicals  are  highly  soluble  (log  Kow  less 
than  one)  and,  therefore,  are  assumed  to  have  low  potential  for  vaporization. 

The  chemical-specific  and  site-specific  parameters  used  to  calculate  the  open  and  enclosed 
space  vapor  inhalation  PPL  Vs  are  included  in  the  RMA  Source  Data  File,  provided  as  part 
of  the  PPLV  Computer  Model  for  RMA  (Volume  V).  Contaminant-sjjecific  parameters  for 
the  open  space  pathways  are  the  depth  to  the  top  of  the  contamination  zone  (d),  and  the 
depth  to  the  bottom  of  the  contamination  zone  (h),  diffusivity  and  soil  concentration. 

These  variables  are  calculated  as  described  in  Volume  IV.  The  site-specific  parameter, 

X/Fo,  represents  the  wind  dispersion  factor  at  the  feceptor  location  receiving  the  maximum 
concentration.  This  parameter  was  generated  by  the  Industrial  Source  Complex  Long  Term 
(ISCLT)  model  as  described  in  Volume  IV.  The  distance  from  the  center  of  the  site  to  the 
critical  receptor  location,  D„„,  used  with  the  computation  of  X/F„,  was  calculated  as 
described  in  Volume  FV. 

Siie-by-site  comparisons  of  the  maximum  site  contaminant  concentrations  to  their 
corresponding  cumulative  Draft  PPLVs  were  done  in  order  to  determine  sites  which  may  be 
considered  for  remedial  action  during  the  Feasibility  Study.  These  are  ranked  into  two 
categories:  Fhiority  1  which  consists  of  sites  where  available  soil  contaminant 
concentration  data  indicate  that  the  maximum  detected  concentrations  exceed  the  draft 
human  health  based  criteria,  and  Priority  2  which  consists  of  sites  where  available  soil 
contaminant  concentration  data  indicate  that  the  maximum  detected  concentrations  do  not 
exceed  the  draft  human  health  based  criteria.  Site  designations  will  be  reconsidered 
throughout  the  Endangerment  Assessment  process  as  health  based  criteria  are  refined  and 
additional  data  become  available. 
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2.0  SITE-BY-SITE  EXPOSURE  ASSESSMENT 


2.1  SITE  SPSA-la;  ARMY  AGENTS  AND  SHELL  PESTICIDES  PROCESSING  AREA 
(formerly  Site  1-13/2-18:  South  Plants  Manufacturing  Complex/Shell  Company  Spill 
Sites;  EBASCO,  1988y/RIC  88286R07;  Army  Spill  Sites  South  Plants  Manufacturing 
Complex;  EBASCO,  1988aa/RIC  88286R10;  South  Plants  Regional  Study  Area  South 
Plants  Manufacturing  Complex;  EBASCO,  1988z/RIC  88306R01) 

2.1.1  Site-Specific  Considerations 

Figures  SPSA-la-1  and  SPSA-la-2  and  Tables  SPSA-la-1  and  SPSA-la-2  depict  the  target 
contaminants  for  Site  SPSA-la.  The  borings  that  were  included  in  this  exposure 
assessment  but  were  too  numerous  to  list,  are  consistent  with  the  South  Plants  SAR.  The 
historical  seareh  conducted  under  the  contaminant  assessment  revealed  that  numerous  spills 
and  leaks  of  various  chemicals  were  suspected  to  have  occurred  at  Site  SPSA-la  and  some 
of  these  chemicals  were  detected  in  the  soil  during  the  Phase  1  and  Phase  n  investigations 
(EBASCO,  1988y/RIC  88286R07;  EBASCO,  1988aa/RIC  88286R10,  and  EBASCO, 
19882/RIC  88306R01). 

2.1.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-la  are  shown  in  Figures  SPSA-la-1  and  SPSA-la-2.  The  following  contaminants 
were  not  included  in  these  figures,  since  they  were  not  considered  target  contaminants 
during  the  Phase  I  and  Phase  II  investigations;  Dimethylmethyl  phosphonaie,  occurring  in 
Boring  49  (9-10  ft);  ethylbenzene,  occurring  in  Boring  19  (0-1  and  4-5  ft);  fluoranthene, 
occurring  in  Borings  19  (0-1  ft),  44  (0-1  ft);  hexachlorobutadiene,  occurring  in 
Borings  N301  (8.3-9.3  ft),  BlOl  (4-5  and  8.2-9.2  ft),  ClOl  (0.3-1.3  ft),  C103  (0.3-1.3  ft), 
1201  (0-1  ft),  J701  (0-1  ft),  KlOl  (0.3-1.3  ft),  K102  (0.3-1.3  ft),  LlOl  (O-l,  4-5,  9-10, 
12.7-13  and  14-15  ft).  L102  (0-1  and  4-5  ft).  N201  (4-5  ft),  34  (19-20  ft),  49  (9-10  ft), 
and  10  (1. 5-2.5  ft);  hcxachlorobenzene,  occurring  in  Borings  LlOl  (0-1,  4-5,  and  14-15  ft) 
and  L102  (0-1  ft);  methyl  cyclohexane,  occurring  in  Borings  0301  (9-10  ft)  and  10 
(19-20  ft);  pyrene,  occurring  in  Boring  19  (0-1  ft);  tetrachlorobenzene,  occurring  in 
Boring  J201  (0-1  ft)  and  9  (0.2-1. 2  ft);  1,1,2.2-tetrachloroethane,  occurring  in  Borings  A102 
(0-1  and  4-5  ft),  BlOl  (0-1  ft),  D301  (4-5  ft),  ElOl  (9-10  ft).  E102  (4-5  and  9-10  ft). 

G602  (4-5  and  9-10  ft),  J701  (9-10  ft),  and  J902  (0.3- 1.3  ft,  methyl  napthalene,  occurring 
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in  Boring  24  (0-1  ft).  Although  not  shown  in  these  figures,  these  nontarget  compounds 
were  included  in  the  South  Plants  SAR  and  in  this  exposure  assessment  because  they 
passed  through  the  screening  process  performed  in  the  RMA  Chemical  Index  (EBASCO, 
1988c/RIC  88357R01).  Dimethymethyl  phosphonate,  ethylbenzene,  and 
hexachlorocyclopentadiene  were  detected  as  target  and  nontarget  analytes  in  the  Phase  I  and 
Phase  II  investigations,  but  are  sdll  considered  target  contaminants  for  this  exposure 
assessment.  Since  the  maximum  values  for  ethylbenzene  and  hexachlorocyclopentadiene 
occurred  in  the  target  analysis  they  are  listed  in  Table  SPSA-la-1. 


Table  SPSA-la-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  certified  reporting 
limits  (CRLs)  for  organic  contaminants  from  the  Phase  I  and  Phase  II  investigations.  The 
boring  number  and  depth  where  the  maximum  value  was  observed  are  shown.  No  data 
were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil 
exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-la-2 
summarizes  the  maximum  concentrations  detected  in  groundwater  together  with  the  well 
number,  location,  sampling  interval,  and  depth  to  groundwater. 


2.1.3  Site  Exposure  Summary 

Tables  SPSA-la-3  through  SPSA-la-7  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified.  The  depth  to  groundwater  below  Site  SPSA-la  is  less 
than  10  ft,  therefore,  the  enclosed  space  vapor  inhalation  exposure  pathway  is  not  included 


in  the  calculation  of  the  cumulative  quantities. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Dir/lnd 

Dir/Ind 

Dir/Ind 

Direct 

Dir/Ind 

C^arbon  tetrachloride 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Direct 

Dir/Ind 

Chlordane 

Direct 

Direct 

Direct 

Direct 

Direct 

Chloroform 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Direct 

Dir/Ind 

PPDDE 

Direct 

Direct 

Direct 

Direct 

Direct 

PPDDT 

Direct 

Direct 

Direct 

Direct 

Direct 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Dibromochloropropane 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Direct 

Dir/Ind 

Dicyclopentadiene 

Indirect 

Indirect 

Dir/Ind 

Direct 

Dir/Ind 

Dieldrin 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Direct 

Dir/Ind 

Endrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Hexachlorocyclo- 

pentadiene 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Direct 

Dir/Ind 

Isodrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Methylene  chloride 

Indirect 

Indirect 

Indirect 

— 

Indirect 

1 , 1 ,2,2-Tetrachloroe  thane 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Direct 

Dir/Ind 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Cadmium 

Direct 

Direct 

Direct 

Direct 

Direct 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Lead 

Direct 

Direct 

Direct 

Direct 

Direct 

Mercury 

Direct 

Direct 

Direct 

Direct 

Direct 

Benzene 

— 

— 

Indirect 

— 

Dir/Ind 

Tetrachloroethylene 

— 

— 

Dir/Ind 

Dir/Ind 

Chloroacetic  acid 

” 

- 

- 

" 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPL  Vs. 
Site  SPSA-la  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEl  value  greater  than  1: 

•  Benzene  (open) 

•  Carbon  tetrachloride  (open) 

•  1,1-Dichloroethylene  (open) 
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TABLE  SPSA-la-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-la 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  8  Feet 


CONCENTRATION  LOCATION  SAMPLE 

CHEMICAL  MAXIMUM  (WELL  NUMBER)  DATE 


1.1. 1- TRICHLOROETHANE 

1.1. 2- TRICHLOROETHANE 

1 . 1- DICHLOROETHYLENE 

1 . 1- DICHLOROETHANE 

1 . 1- DICHLOROETHYLENE 
M-XYLENE 

ALDRIN  GT 

ATRAZINE 

BICYCLOHEPTADIENE 

BENZOTHIAZOLE 

BENZENE 

CARBON  TETRACHLORIDE 
METHYLENE  CHLORIDE 
CHLOROFORM 

HEXACHLOROCYCLOPENTADIENE  GT 

CHLOROBENZENE 

CHLORDANE 


510 

01517 

01/8/88 

3.7 

01517 

01/8/88 

150 

01078 

02/10/89 

14 

01068 

12/21/88 

990 

01524 

01/10/89 

300 

01078 

02/10/89 

52 

01513 

05/6/88 

180 

01516 

01/8/88 

16000 

01517 

01/8/88 

820 

01525 

12/16/88 

97000 

01525 

02/19/88 

3500 

01517 

01/8/88 

11000 

01068 

12/21/88 

1200000 

01525 

12/16/88 

100 

01514 

04/1/88 

35000 

01524 

02/17/88 

3.6 

01525 

12/16/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  SPSA-la-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-la 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  8  Feet 


CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

CHLOROPHENYIHETHYL  SULFIDE 

1700 

01525 

02/19/88 

CHLOROPHENYLMETHYL  SULFOXIDE 

440 

01525 

12/16/88 

CHLOROPHENYLMETHYL  SULFONE 

7700 

01525 

12/16/88 

DIBROMOCHLOROPROPANE 

57000 

01517 

01/8/88 

DICYCLOPENTADIENE 

600 

01517 

01/10/89 

VAPONA 

37 

01078 

02/10/89 

DIISOPROPYLMETHYL  PHOSPHONATE 

460 

01525 

12/16/88 

DITHIANE 

94 

01525 

12/16/88 

DIELDRIN 

80 

01513 

05/6/88 

DIMETHYL  DISULFIDE 

5300 

01525 

02/19/88 

DIMETHYLMETHYL  PHOSPHONATE 

870 

01525 

02/19/88 

ENDRIN 

GT  20 

01513 

05/6/88 

ETHYLBENZENE 

150 

01525 

02/19/88 

ISODRIN 

0.37 

01078 

02/10/89 

TOLUENE 

92000 

01517 

01/8/88 

METHYLISOBUTYL  KETONE 

110000 

01525 

12/16/88 

MALATHION 

12 

01517 

01/10/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  SPSA-la-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-la 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER;  8  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1,4-OXATHIANE 

21 

01517 

01/8/88 

PPDDE 

3.6 

01517 

01/10/89 

PPDDT 

1.5 

01524 

01/10/89 

PARATHION 

24 

01525 

12/16/88 

SUPONA 

130 

01517 

01/10/89 

TETRACHLOROETHYLENE 

2700 

01516 

01/8/88 

TRICHLOROETHYLENE 

1500 

01524 

02/17/88 

0,P“XYLENE 

270 

01078 

02/10/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-1a-3 

EXPOSURE  EVALUATIOMS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/Kg) 

INDIRECT 

PPLV 

<nig/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E»00 

2.2E+04 

1.5E+00 

5.3E*03* 

3.7E-01* 

5.3E+03* 

0.0E*00 

ATRAZINE 

4.1E'»04 

3.7E*07 

4.1E+04 

4.BE-05 

5.4E-08 

4.8E-05 

1.7E-11 

BENZENE 

8.6E*02 

1.6E+02 

1 .3E*02 

1.2E-02 

6.4E-02 

7.6E-02 

2.8E+00 

BENZOTHl AZOLE 

S.BE^OA 

O.OEi-OO 

3.9E*04 

O.OE«^00 

O.OE*O0 

0.0E*00 

1.0E-05 

BICYCLOHEPTAOIENE 

3.2E«0S 

8.6E*04 

6.8E«^04 

3. IE-06 

2.3E-05 

2.6E-05 

3.8E-03 

CARBON  TETRACHLORIDE 

2.0E«02 

3.0E*02 

1.2E+02 

2.0E-01* 

1.3E-01* 

3.4E-01* 

1.8E+00 

CHLOROANE 

2.0E'»01 

1.0E*06 

2.0E*01 

5.1E*01» 

4.2E-04a 

5.1E*01* 

0.0E*0O 

CHLOROACETIC  ACID 

1.7E+04 

O.OE^OO 

1.7E*04 

2. IE-02 

0.0£*00 

2.1E-02 

O.0E*OO 

CHLOROBENZENE 

1.6E«05 

1 .6E«04 

1 .5E*04 

2.5E-04 

2.5E-03 

2.7E-03 

B.8E-03 

CHLOROFORM 

4.0E«03 

6.3E'»02 

5.4E+02 

2.2E*01* 

1.4E+02* 

1.7E*02* 

0.0E*OO 

CHLOROPHENYLMETHYL  SULFIDE 

1 .6E*05 

3.3£*05 

I.IEaOS 

3.7E-04 

1.8E-04 

5.5E-04 

1.7E-05 

CHLOROPHENYLMETHYL  SULFONE 

1.6E*05 

3.5E*05 

I.TE-'OS 

1.BE-04 

8.5E-05 

2.7E-04 

9.4E-07 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E*05 

2.2E-»05 

9.3E-»04 

4.9E-04 

3.7E-04 

8.6E-04 

1.0E-07 

PPDDE 

7.4E+01 

1.0E+06 

7.4E-01 

4. IE-01* 

2.3E-05a 

4. IE-01* 

0.0E*OO 

PPODT 

7.4E*01 

1 .0E«06 

7.4E«01 

6.2E-01* 

2.2E-05a 

8.2E-01* 

0.0E*00 

D I BROMOCHLOROPROPANE 

1.8E*01 

2.1E»01 

9.6E«00 

6.2E*03* 

5.3E*03* 

1.2E*04* 

0.0E*0O 

1,1-OICHLOROETHANE 

2.8E402 

O.OE*0O 

2.8E*02 

0.0E*00 

0.0E*00 

O.OE*O0 

1. IE-07 

1,1-DlCHLOROETHYLENE 

4.3E*01 

O.OE«00 

4.3E+0T 

0.0E*00 

0.0E*00 

O.OE*0O 

9.9E-01 

1,2-OICHLOROETHYLENE 

1.7E+05 

O.OE*00 

1.7E+05 

0.0E*00 

O.OE*00 

O.OE+00 

O.OE+00 

OICYCLOPENTAOIENE 

S.4E*04 

1.7E*02 

1.7E*02 

5.5E-02 

1.7E+01* 

1.7E*01* 

0.0E*00 

OIELDRIH 

1 .6E*00 

T.0E*04 

1 .6E*00 

4.4E+03* 

7.0E-01* 

4.4E+03* 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E40S 

O.OE^OO 

6.6E*05 

0.0E*00 

0.0E*00 

0.0E*00 

3. IE-07 

OIHETHYLOISULFIOE 

6.7E*04 

0.0E*00 

6.7E*04 

0.0E*00 

O.OE*O0 

O.OE+00 

1.4E-03 

OtMETHYMETHYL  PHOSPHONATE 

1.5E*05 

0.0E»00 

1.5E*05 

2.7E-04 

O.OE+00 

2.7E-04 

O.OE+00 

DITHIANE 

8.3E+04 

O.OE+00 

8.3E*04 

1.2E-04 

0.0E*00 

1.2E-04 

0.0E*OO 

ENORIN 

2.5E*03 

1.0E«06 

2.5E-03 

2.0E*00* 

6.2E-04a 

2.0E*00* 

0.0E*00 

ETHYLBENZENE 

8.3E-»05 

2.2E-05 

1 .8E*05 

3.6E-05 

1.3E-04 

I.TE-04 

3.1E-06 

NEXACHLORXYCLOPENT  AD  I ENE 

1.7E*04 

e.4E*03 

5.6E«03 

4.2E-01* 

8.3E-01* 

1.3E*00* 

O.OE+00 

ISOORIN 

5.8E'»02 

1.0E*06 

5.6E*02 

3.5E-01* 

1.3E-04a 

3.5E-01* 

0.0E*00 

MALAY HI ON 

T.7E*05 

7.4E+10 

1.7E>05 

O.OE+00 

4.1E-12 

4. IE-12 

1.6E-11 

METHYL  ISOBUTYL  KETONE 

4.1E+05 

2.7E+04 

2.6E*04 

9.8E-05 

3.3E-03 

3.4E-03 

2. IE-04 

METHYLENE  CHLORIDE 

3.3E«03 

3.3E*02 

3.0E*02 

1.2E-03 

1.5E-01* 

1.5E-01* 

6.5E-02 

1,A-OXATHIANE 

2.5E*05 

O.OE«00 

2.5£*05 

8. IE-06 

O.OE+00 

8. IE-06 

O.OE+00 

PARATHION 

5.0E+04 

O.OE+00 

5.0£*04 

O.OE*0O 

O.OE*00 

0.0E*00 

7.5E-10 

SUPONA 

1.2£*03 

O.OE*0O 

1.2E*C3 

O.OE*0O 

O.OE*O0 

O.OE*O0 

1.4E-10 

1,1,2,2-TETRACHLOROETHAME 

1.3E+02 

2.1E*02 

7.9E'‘01 

1.8E-01* 

1. IE-01* 

2.9E-01* 

0.0E*00 

TETRACHLOROETHYLENE 

5.1E*02 

1.6E*03 

3.9£«02 

5.9E-02 

1.9E-02 

7.8E-02 

3.5E-02 

TOLUENE 

2.5E+06 

1.3E-06 

8.6£*05 

2.4E-05 

4.6E-05 

7.0E-05 

4. IE-04 

1,1,1-TRICHLOROETHANE 

7.5E*05 

9.9e*05 

4.3E«05 

8.0E-07 

6. IE-07 

1.4E-06 

9. IE-06 

1,1,2-TRICHLOROETHANE 

4.3E+02 

O.OE*0O 

4.3E»02 

O.OE*O0 

O.OE*00 

0.0E*00 

4.3E-05 

TRICHLOROETHYLENE 

2.3E*03 

O.OE«00 

2.3E‘03 

O.OE*00 

0.OE*O0 

O.0E*00 

3.8E-02 

VAPONA 

8.6E*0I 

O.OE'OO 

8.6E*0T 

0.0E*00 

O.OE+OO 

0.0E*00 

4.0E-07 

M-XYLENE 

1.4E»07 

1.9E»05 

T.9E*05 

S.6E-06 

4.2E-04 

4.2E-04 

8.4E-06 

0,P-XYLENE 

1.4E*07 

1.9E*05 

1.9£*05 

2.BE-06 

2. IE-04 

2. IE-04 

7.5E-06 
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SPSA-1a-3 

EXPOSURE  evaluations  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/ki> 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

^  El 

VEI 

OPN 

ARSENIC 

2.2E-r01 

O.QEeOO 

2.2£*01 

9.7E*02« 

0.OE«OO 

9.7E+02* 

O.OEeOO 

CADMIUM 

4.SE+0Z 

0.0E«00 

A.SE'tOZ 

I.TE+OO* 

0.0E«00 

1 .7E+00* 

O.OE'tOO 

CMRCNIUM 

6.«E«0t 

O.OEtOO 

A.DEeOI 

4.0E«00* 

O.OEeOO 

4.0E+00* 

O.OEaOO 

COPPER 

4.2E*05 

O.OE+OO 

4.2E*05 

2.1E-03 

O.DEaOO 

2. IE-03 

O.OEaOO 

LEAD 

1.SEeO« 

O.OE+00 

1.SE«04 

7.1E-01* 

O.OEeOO 

7.1E-01* 

O.OEeOO 

MERCURY 

3.3Ee03 

o.qe*oo 

3.3E+03 

S.IEeOO* 

O.OE-rOO 

S.IEeOO* 

O.OEA^OO 

ZINC 

Z.0E«06 

0.0E«00 

Z.0E«06 

1.7E-03 

O.OEeOO 

1.7E-03 

O.0E«^O0 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E'»06  mg/kg  (See  volune  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.OOE-^Od  the  calculations  isply  that  the  contaminant 

does  not  pose  acceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1a-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■B/kg) 

INDIRECT 

PPLV 

(•0/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

E! 

CUMULATIVE 

-  El 

VEI 

OPN 

ALORIN 

1.SE*00 

2.26*04 

1.5E*00 

5.3E*03* 

3.7E-01* 

5.3E*03* 

0.0E*00 

ATRA2IHE 

4.1E«04 

3.76*07 

4.1E*04 

4.8E-0S 

5.4E-08 

4.8E-0S 

1.7E-11 

•ENZENE 

8.6E«02 

1.66*02 

1 .3E*02 

1.2E-02 

6.4E-02 

7.66-02 

2.8E*00 

8EN2OTHIAZ0LE 

3.9E+04 

O.OE*O0 

3.9E*04 

0.0E*00 

0.0E*O0 

O.OE*00 

1.0E-05 

IICYCLOHEPTADIENE 

3.2E+0S 

8.66*04 

6.86*04 

3.16-06 

2.3E-05 

2.66-05 

3.8E-03 

CARBON  TETRACHLORIDE 

2.06*02 

3.0E*02 

1.2E*02 

2.0E-01* 

1.3E-01* 

3.4E-01* 

1.8E*00 

CHLOROANE 

2.06*01 

1.06*06 

2.0E*01 

5.1E*01* 

4.2E-04a 

5.1E*01* 

0.0E*00 

CHLOROACETIC  ACID 

1.76*04 

0.06*00 

1.7E*04 

2.16-02 

O.OE*O0 

2. IE-02 

0.06*00 

CHLOROBENZENE 

1.66*05 

1.66*04 

1.5E*04 

2.5E-04 

2.5E-03 

2.76-03 

8.8E-03 

CHLOROFORM 

4.06*03 

6.36*02 

5.4E*02 

2.2E*01* 

1.4E*02* 

1.76*02* 

0.06*00 

CHLOROPHENYLHETHYL  SULFIDE 

1.66*05 

3.3E*05 

1.1E*05 

3.7E-04 

1.8E-04 

5.5E-04 

1.76-05 

CHLOROPHENYLMETMYL  SULFONE 

1.66*05 

3.5E*05 

1.1E*05 

1.8E-04 

8.5E-05 

2.7E-04 

9.4E-07 

CHLOROPHENYLHETHYL  SULFOXIDE 

1.66*05 

2.26*05 

9.3E*04 

4.9E-04 

3.7E-04 

S.6E-04 

1.0E-07 

PPDDE 

7.46*01 

1.0E*06 

7.4E*01 

4. IE-01* 

2.3E-05a 

4. IE-01* 

0.0E*00 

PPDOT 

7.4£*01 

1.06*06 

7.4E*01 

8.2E-01* 

2.2E-05a 

8.2E-01* 

0.0E*00 

D 1 BROMOCHLOROPROPANE 

1.8E+01 

2.1E+01 

9.6E*00 

6.2E*03* 

5.3E*03* 

1.2E*04* 

0.0E*00 

1,1-DICHLOROETHANE 

2.8E*02 

O.OE*O0 

2.8£*02 

0.OE*00 

O.OE*O0 

0.0E*00 

1. IE-07 

1,1-DICHLOROETHYLENE 

4.36*01 

O.OE*00 

4.3E*01 

O.0E*00 

0.06*00 

O.OE*00 

9.9E-01 

1,2-OICHLOROETHYLENE 

1.76*05 

0.0E*00 

1.7E*05 

0.06*00 

0.0E*00 

0.0E*00 

0.0E*00 

DICYCLOPENTADIENE 

5.4E*04 

1.76*02 

1.7E*02 

5.5E-02 

1.76*01* 

1.76*01* 

O.OE*O0 

OIELDRIH 

1 .6E*00 

1.0E+04 

1.6E*00 

4.4E*03* 

7.0E-01* 

4.4E*03* 

0.0E*00 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.66*05 

O.OE+00 

6.6£*05 

O.OE+00 

0.0E*00 

0.0E*00 

3. IE-07 

DIMETHYLDISULFIDE 

6.7E*04 

0.0E*00 

6.7E*04 

0.0E*00 

O.OE+00 

O.OE+00 

1.4E-03 

DIMETHYMETHYL  PHOSPHONATE 

1.5E*05 

0.0E*00 

1.5E*05 

2.7E-04 

O.OE*00 

2.7E-04 

O.OE*00 

DITHIANE 

e.3E*04 

O.OE*00 

8.36*04 

1.2E-04 

O.OE*O0 

1.2E-04 

0.0E*00 

ENDRIN 

2.5E*03 

1.0E*06 

2.5E*03 

2.0E*00* 

6.2E-04a 

2.0E*00* 

0.0E*00 

ETHYLBENZENE 

8.3E*05 

2.2E+05 

1.86*05 

3.6E-05 

1.3E-04 

1.7E-04 

3. IE-06 

HEXACHLOROCYCLOPENTAO 1 ENE 

1.7E*04 

8.4E*03 

5.6E*03 

4.2E-01* 

8.3E-01* 

1.3E*00* 

0.0E*00 

ISOORIN 

5.8£*02 

1.06*06 

5.8E*02 

3.5E-01* 

1.3E-04e 

3.5E-01* 

0.06*00 

HALATNION 

1.7E*05 

7.4E*10 

1.7E*05 

O.OE+00 

4. IE-12 

4. IE-12 

1.6E-11 

HETHYLISOBUTYL  KETONE 

4.16*05 

2.76*04 

2.6E*04 

9.8E-05 

3.3E-03 

3.4E-03 

2. IE-04 

methylene  chloride 

3.3£*03 

3.3E*02 

3.0E*02 

1.2E-03 

1.5E-01* 

1.5E-01* 

6.5E-02 

1,4-OXATHIANE 

2.5E*05 

0.0E*00 

2.5E*05 

8. IE-06 

0.0E*00 

8. IE-06 

0.0E*00 

PARATHION 

5.06*04 

O.OE*00 

5.06*04 

O.OE*00 

0.0E*00 

O.OE*00 

7.5E-10 

SUPONA 

1.2E*03 

0.0E*00 

1 .2E*03 

0.0£*00 

0.0E*00 

0.0E*00 

1.4E-10 

1,1,2,2-TETRACHLOROETHANE 

1.3E*02 

2.1E*02 

7.9£*01 

1.8E-01* 

1. IE-01* 

2.9E-01* 

0.0E*00 

tetrachloroethylene 

5.1E*02 

1.6E*03 

3.96*02 

5.9E-02 

1.9E-02 

7.8E-02 

3.5E-02 

TOLUENE 

2.5E*06 

1.3E*06 

8.6E*05 

2.4E-05 

4.6E-05 

7.0E-05 

4. IE-04 

1,1,1-TRICHLOROETHAME 

7.5E*05 

9.96*05 

4.3E*05 

8.0E-07 

6. IE-07 

1.4E-06 

9.1E-06 

1.1,2-TRICKLOROETHAHE 

4.3E*02 

0.0E*O0 

4.3E*02 

0.0E*00 

0.0E*00 

O.OE*0O 

4.3E-05 

TRICHLOROETHYLENE 

2.3E*03 

0.0E*00 

2.3E*03 

0.06*00 

0.0E*00 

O.OE*0O 

3.8E-02 

VAPONA 

8.66*01 

0.0E*00 

8.6£*01 

0.0E*00 

O.OE*O0 

0.06*00 

4.0E-07 

H-XYLENE 

1.4E*07 

1.9E*05 

1.«*05 

5.6E-06 

4.2E-04 

4.2E-04 

8.4E-06 

O.P-XYLENE 

1.4E*07 

1.9E*05 

1.9E*05 

2.86-06 

2. IE-04 

2.1E-04 

7.5E-06 
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SPSA-1a-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

61 

INDIRECT 

61 

CUMULATIVE 

~  El 

VEI 

OPN 

ARSENIC 

2.2E«01 

0.06*00 

2.26*01 

9.7E*02* 

0.0E*00 

9.76*02* 

0.06*00 

CAONIUH 

4.5E«02 

0.06*00 

4.56*02 

1.76*00* 

0.06*00 

1.76*00* 

0.06*00 

CMRONllM 

6.9E«01 

0.06*00 

6.96*01 

4. (XL  00* 

0.06*00 

4.06*00* 

0.06*00 

COPPER 

4.2E«0S 

0.06*00 

4.2E*0S 

2. 16-03 

0.06*00 

2.16-03 

0.06*00 

LEAD 

1.SE*04 

0.06*00 

1.56*04 

7.16-01* 

0.06*00 

7.16-01* 

0.06*00 

MERCURY 

3.36*03 

0.06*00 

3.36*03 

5.16*00* 

0.06*00 

5.16*00* 

0.06*00 

ZINC 

2.06*06 

0.06*00 

2.06*06 

1.76-03 

0.06*00 

1.76-03 

0.06*00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one'tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E'*O6  mg/kg  (See  voline  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'«'06  the  calculations  iiiply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-la-S 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ing/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

“  El 

VEI 

OPN 

ALDRIN 

2. IE-01 

1 .4E*03 

2. IE-01 

3.9E-04- 

5.5E-00* 

3.9E-04- 

O.OE-OO 

ATRAZINE 

1.8E«04 

5.7E*06 

1 .8E*04 

1. IE-04 

3.5E-07 

1. IE-04 

1. IE-10 

KHZENE 

1.2E+02 

2.4E'»01 

2.0£*01 

8.4E-02 

4.1E-01* 

5.0E-01- 

4.3E-01 

KNZOTHIAZOLE 

1.7E*04 

O.OE^OO 

1.7E+04 

O.OE-00 

O.OE-OO 

O.OE-OO 

6.6E-0S 

BICYCLOHEPTADIENE 

1 .4E«05 

3.1E«04 

2.5E*04 

7.4E-06 

6.4E-05 

7.2E-05 

2.4E-02 

CARBON  TETRACHLORIDE 

2.7E+01 

4.6E+01 

1 .7E«01 

1.5E-00* 

B.7E-01- 

2.3E-00* 

2.7E-01 

CHLOROANE 

2.7E+00 

1.0E«06 

2.7E+00 

3.7E-02* 

6.4E-03a 

S.7E-02* 

O.OE-OO 

CHLOROACETIC  ACID 

7.0E+03 

O.OE^OO 

7.0£*03 

4.8E-02 

O.OE-OO 

4.8E-02 

O.OE-OO 

CHLOROBENZENE 

6.8E*04 

5.9E+03 

5.4E*03 

5.8E-04 

6.BE-03 

7.4E-03 

5.7E-02 

CHLOROFORM 

5.6E'»02 

9.7E+01 

8.3E+01 

1.6E-02* 

9.3E-02- 

1. IE-03- 

O.OE-OO 

CHLOROPHENYLMETHYL  SULFIDE 

7.0E+04 

1.2E*05 

4.4E«04 

8.6E-04 

5. IE-04 

1.4E-03 

1. IE-04 

CHLOROPHENYLHETHYL  SULFONE 

7.0E*04 

5.4E+04 

3. IE-04 

4.3E-04 

5.5E-04 

9.8E-04 

6.1E-06 

CHLOROPHENYLMETHYL  SULFOXlOE 

7.0E»04 

3.3£*04 

2.3E-04 

1.  IE-03 

2.4E-03 

3.5E-03 

6.6E-07 

PPODE 

1.0E«01 

1.0E>06 

1.0E-01 

2.9E-00* 

3.4E-04a 

2.9E-00* 

O.OE-OO 

PPDDT 

1.0E«01 

1.0E+06 

1.0E-01 

5.9E-00* 

3.3E-04a 

5.9E-00* 

O.OE-OO 

0 I BROMOCHLOROPROPANE 

2.5E-00 

1.4E+00 

8.9E-01 

4.4E-04- 

8. IE-04* 

1.2E-05* 

O.OE-OO 

1,1-OICHLOROETHANE 

3.9E*01 

O.OE^OO 

3.9E-01 

O.OE-00 

O.OE-OO 

O.OE-OO 

1.7E-08 

1,1-DICHLOROETHYLENE 

5.9E+00 

0.0E«00 

5.9E-00 

O.OE-00 

O.OE-OO 

O.OE-OO 

1.5E-01 

1,2-DICHLOROETHYLENE 

7.0E*04 

O.OE-»00 

7.0E-04 

O.OE-00 

O.OE-OO 

O.OE-OO 

O.OE-OO 

DICYCLOPENTAOIEME 

1.8E+04 

6.2E+01 

6.2E-01 

1.6E-01* 

4.8E-01* 

4.8E-01* 

O.OE-OO 

DIELORIN 

2.2E-01 

6.<E*02 

2.2E-01 

3.2E-04* 

1. IE-01- 

3.2E-04- 

O.OE-OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.8E*0S 

O.OE+00 

2.BE-05 

O.OE-00 

O.OE-OO 

O.OE-OO 

2.0E-06 

DIMETHYLDISULFIDE 

2.9E+04 

0.OE*00 

2.9E-04 

O.OE-00 

O.OE-OO 

O.OE-OO 

9.3E-03 

DIMETHYMETHYL  PHOSPHONATE 

6.3E+04 

O.OE+00 

6.3E-04 

6.3E-04 

O.OE-OO 

6.3E-04 

O.OE-OO 

DITHIANE 

3.5E*04 

O.OE+00 

3.5E-04 

2.8E-04 

O.OE-OO 

2.8E-04 

O.OE-OO 

ENDRIN 

1.1E*03 

1.0E*06 

1. IE-03 

4.7E-00* 

4.0E-03a 

4.7E-00* 

O.OE-OO 

ETHYLBENZENE 

3.5E»05 

8.1E*04 

6.6E-04 

8.5E-05 

3.7E-04 

4.6E-04 

2.0E-05 

HEXACHLOROCYCLOPENTAO I ENE 

5.7E-03 

1.3E*03 

1. IE-03 

1.2E-00- 

5.4E-00- 

6.6E-00* 

O.OE-OO 

ISOORIN 

2,5E*02 

1,0E*06 

2.5E-02 

8. IE-01- 

8.2E-04a 

8. IE-01* 

O.OE-OO 

MALATHION 

7.0E-04 

1.1E*10 

7.0E-04 

O.OE-00 

2.6E-11 

2.6E-11 

1.0E-10 

METHYL  I SOBUTTL  KETONE 

1.7E-05 

4.2E»03 

4. IE-03 

2.3E-04 

2. IE-02 

2.2E-02 

1.4E-03 

methylene  CHLORIDE 

4.5E»02 

5.0E+OI 

4.5E-01 

8.8E-03 

9.9E-01- 

1.0E-00* 

9.7E-01 

1,4-OXATHIANE 

1.1E*05 

O.OE^OO 

1. IE-05 

1.9E-05 

O.OE-OO 

1.9E-05 

O.OE-OO 

PARATHION 

2.1E*04 

O.OE^OO 

2. IE-04 

O.OE-00 

O.OE-OO 

O.OE-OO 

4.9E-09 

SUPONA 

5.3E*02 

O.OE^OQ 

5.3E-02 

O.OE-00 

O.OE-OO 

O.OE-OO 

8.8E-10 

1,1,2,2-TETRACHLOROETHANE 

I.SE^OI 

1.4E*01 

7.8E-00 

1 .3E-00- 

1.6E-00* 

3.0E-00* 

O.OE-OO 

TETRACHLOROETMYLENE 

7.1E*01 

2.5E*02 

5.5E-01 

4.2E-01- 

1.2E-01* 

5.4E-01* 

5.3E-01 

TOLUENE 

1.1E*06 

4.7E*05 

3.3E-05 

5.7E-05 

1.3E-04 

1.8E-04 

2.7E-03 

1,1,1-TRICHLOROEIHANE 

3.2E*05 

3.6E*05 

1.7E-05 

1.9E-06 

1.7E-06 

3.6E-06 

5.9E-05 

1,1,2-TRICHLOROETHANE 

6.0E*01 

O.OE*00 

6.0E-01 

O.OE-00 

O.OE-OO 

O.OE-OO 

6.5E-04 

TRICHLOROETHYLENE 

3.2E*02 

O.OE*00 

3.2E-02 

O.OE-00 

O.OE-OO 

O.OE-OO 

5.8E-01 

VAPONA 

1.2E*01 

O.OE*00 

1.2E-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

6. IE-06 

M- XYLENE 

S.8E*06 

6.9E*04 

6.9E-04 

1.4E-05 

1.2E-03 

1.2E-03 

5.4E-05 

0,P-XYLENE 

5.8E*06 

6.9E+04 

6.9E-04 

6.9E-06 

5.8E-04 

S.8E-04 

4.9E-05 
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SPSA-1a-5 


EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

^  El 

VEI 

OPN 

ARSENIC 

3.9E+00 

O.OE'tOO 

3.9£*00 

5.3E+03* 

O.OE^ 

5.3E+03* 

O.OE'rOO 

CADMIUM 

S.8E*01 

O.OE^OO 

5.8E«01 

1.3E+0V 

O.OE^OO 

1.3E+01* 

O.OE'tOO 

CHROMIUM 

8.8E«00 

O.OE^OO 

8.8£*00 

3.2E+01* 

0.OE«0O 

3.2E+01* 

O.OE+00 

COPPER 

2.5E*0S 

O.OE«00 

2.5E»05 

3.SE-03 

0.0E4^00 

3.SE-03 

O.OE'tOO 

LEAD 

9.2E«03 

0.0E«OO 

9.2E«03 

1.2E+00* 

O.OEeOO 

1,2E*00* 

O.OE^ 

MERCURY 

2.0E«<B 

O.OEeOO 

2.0E^3 

D.tf'MXI* 

0.0E4O0 

8.6Ee00* 

O.OEeOO 

ZINC 

1.1E«06 

O.OE^OO 

1.1E«06 

5. IE-03 

0.0E«O0 

S.1E-03 

O.OEtOO 

a:  This  contaiainant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  I.OOE-rOd  mg/kg  (See  volme  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'r06  the  calculations  imply  that  the  contaminant 

does  not  pose  irtacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1a-6 

EXPOSURE  EVALUATIONS  EOfi  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(Ria/Xg) 

INDIRECT 

PPLV 

(laa/kg) 

ALDRIN 

1 .9E+00 

0.0E*00 

ATRAZINE 

2.3E*04 

0.0E*00 

BENZENE 

1.1E+03 

O.OE«00 

BENZOTHIAZOLE 

2.2E+04 

O.OE+00 

BICrCLOHCPTADieNE 

1.8E«05 

0.0E«O0 

CARBON  TETRACHLORIDE 

2.5E+02 

0.0E«00 

CHLORDANE 

2.5E+01 

O.OE'nOO 

CHLOROACETtC  ACID 

9.X«03 

0.0E«00 

CHLOROBENZENE 

e.BE*Oi 

0.0E«00 

CHLOROFORM 

5.1E-K)3 

O.OE^OO 

CHLOROPHEHYLMETHYL  SULFIDE 

9.1E*OA 

O.OEXK) 

CNLOROPHENYLMETHTL  SULFONE 

9.1£*0A 

O.OE-tOO 

CHLOROPHENYLMETHTL  SULFOXIDE 

9.1E+0A 

0.0E«00 

PPDDE 

9.3E+01 

O.OE-^OO 

PPDDT 

9.3£*01 

o.oe*oo 

D IBROHOCHLOROPROPANE 

2.3E*01 

O.OE^OO 

1.1-DICHLOROETHANE 

3.6E«02 

O.OE^OO 

1.1-DICHLOROETHYLENE 

5.4E«01 

O.0E«OO 

1,2-OICHLOROETHYLENE 

9.2E*0i 

O.OE+00 

OICYCLOPENTADIENE 

1.7E«04 

0.0E«00 

DIELDRIN 

2.0E*00 

O.OE^^OO 

DIISOPROPYLMETHYL  PMOSPHONATE 

3.7E+05 

O.OE+00 

DIMETHYLOISULFIOE 

3.7E+04 

0.0£*00 

DIMETHYMETHYL  PMOSPHONATE 

8.2E-»04 

0.OE«O0 

DITHIANE 

4.6E*0A 

0.0E«OO 

ENDRIN 

1.4E+03 

0.0E'»00 

ETHYLBENZENE 

4.6E+05 

0.0E«00 

HEXACHLOROCYCLOPENTAOIENE 

5.5E+03 

0.0E*00 

ISOORIN 

3.2E+02 

O.OE^OO 

MALATHION 

9.2E+04 

O.OE+00 

METHYL  ISOBUTYL  KETONE 

2.2E+05 

O.OE^OO 

methylene  CHLORIDE 

4.1E+03 

0.0E*0O 

1,L-OXATHIANE 

1.4E*05 

O.OE+00 

PARATNION 

2.7E+0A 

O.OE+00 

SUPONA 

6.9E*02 

O.OE^OO 

1 . 1 ,2,2-TETRACHLOROETHANE 

I.OE-tOZ 

O.OE^OO 

TETRACHLOROETHYLENE 

6.SEt02 

O.OE^OO 

TOLUENE 

1.4E+06 

O.OE'nOO 

1,1,1-TRICHLOROETHANE 

4.2E*05 

0.0E«OO 

1,1,2-TRICHLOROETHANE 

5.5E*02 

0.0E«OO 

TRICHLOROETHYLENE 

Z.9E*03 

0.0E*00 

VAPONA 

1.1E+0Z 

0.0E*00 

M-XYLENE 

7.0E+06 

0.0E*00 

0,P-XYLENE 

7.(K*06 

o.x*oo 

ARSENIC 

2.oe*oi 

O.OEeOO 

CADMIUM 

3.6E«02 

0.0E«00 

CHROMIUM 

S.SE«01 

O.OE4^00 

COPPER 

1 .8E*0S 

0.0€*00 

LEAD 

6.SE'»03 

o.oe«oo 

MERCURY 

1.4E«03 

O.OE^OO 

ZINC 

7.8E*05 

0.0E*00 

CUMULATIVE 

PPLV 

(eig/Xg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

1.9E*00 

4.2E+03* 

O.OE^OO 

4.2E+03* 

NA 

2.3E«04 

8.7E-05 

O.OE+OO 

8.7E-05 

NA 

1.1E*03 

9.2E-03 

0.OE*OO 

9.2E-03 

NA 

2.2E*04 

O.OE+00 

O-OE-rOO 

0.0E»00 

NA 

I.SE^OS 

5.7E-06 

0.0E*00 

5.7E-06 

NA 

2.5E+02 

1.6E-01* 

O.OE+00 

1.6E-01* 

NA 

2.5E«01 

4.0E+01* 

O.OE+00 

4.0E+01* 

NA 

9.2E+03 

3.7E-02 

O.OE^OO 

3.7E-02 

NA 

S.aE'HM 

4.5E-04 

0.0E*00 

4.SE-04 

NA 

S.1E«03 

1.8E*01« 

0.0E400 

1.8E+01* 

NA 

9.1E«04 

6.6E-04 

0.0E*00 

6.6E-04 

NA 

9.1E'n04 

3.3E-04 

O.OE^OO 

3.3E-04 

NA 

9.1E*04 

8.8E*04 

0.OE»O0 

8.8E-04 

NA 

9.3E+01 

3.2E-01* 

0.0E*00 

3.2E-01* 

NA 

9.3£*01- 

6.4E-01* 

0.0E*00 

6.4E-01* 

NA 

2.3E*01 

4.9E+03* 

0.0E*00 

4.9E*05* 

NA 

3.6£*02 

0.0E*00 

O.OE-00 

0.0E*00 

NA 

5.4£*01 

0.0E*00 

0.0E*00 

0.0E*00 

NA 

9.2£»04 

0.OE*O0 

O.OE+00 

0.0E*00 

NA 

1.7E*04 

1.7E-0T 

0.0E»O0 

1.7E-0T* 

NA 

2.0£*00 

3.5E+03* 

O.OE*00 

3.5E*03* 

NA 

3.7E+0S 

D.OE+00 

O.OE+00 

O.OE+00 

NA 

3.7E*04 

O.OE-tOO 

O.OE^OO 

0.0E«00 

NA 

8.2£*04 

4.8E-04 

O.OE+00 

4.8E-04 

NA 

4.6E«04 

2.2E-04 

0.0£*00 

2.2E-04 

NA 

1.4E*03 

3.6E*00» 

O.OE+00 

3.6£*00* 

NA 

4.6£*05 

6.5E-05 

O.OE+00 

6.5E-05 

NA 

5.5E*03 

1 .3E+00* 

0.0E*00 

1.3E*00* 

NA 

3.2e*02 

6.2E-01* 

0.0E*O0 

6.2E-01* 

HA 

9.2£*04 

O.OE+00 

0.0E*00 

O.OE+00 

NA 

2.2E*05 

1.8E-04 

0.0E*00 

1.8E-04 

NA 

4.1E+03 

9.7E-04 

0.DE*00 

9.7E-04 

NA 

1.4E*05 

1.5E-05 

0.0E»00 

1.5E-05 

NA 

2.7E‘04 

O.OE-*00 

0.0E*00 

O.OE-00 

NA 

6.9E*02 

O.OE*00 

O.OE‘00 

O.OE*O0 

NA 

1.6E*02 

1.4E-01* 

O.OE*00 

1.4E-01* 

NA 

6.5E*02 

4.6C-02 

O.OE*00 

4.6E-02 

NA 

1.4E*06 

4.3E-05 

0.0E*00 

4.3E-05 

NA 

4.2E*05 

1.4E-06 

0.0E*00 

1.4E-06 

NA 

5.5E*02 

0.0E*00 

O.OE-00 

0.0E»00 

NA 

2.9E*03 

O.OE+00 

0.0E*00 

O.OE+00 

NA 

1.1E*02 

0.OE*OO 

0.OE*00 

0.0E*00 

NA 

7.0£*06 

1.1E-05 

0.OE*O0 

1. IE-05 

NA 

7.0E*06 

5.7E'06 

0.K*00 

5.7E-06 

NA 

2.0C*01 

1.1E+03* 

O.K*00 

1.1E*03* 

NA 

5.6E*02 

2.1E*00* 

0.K*00 

2.1E*00* 

HA 

5.5E*01 

5.1E*00« 

0.K*00 

5.1E*00* 

NA 

1.8£*05 

5.0E-03 

0.0E*00 

5.0E-03 

NA 

6.5€*03 

1.7E*00* 

0.0E*00 

1.7E*00* 

NA 

1.*E*03 

I.ZE^OI* 

0.0E*00 

1.2E*01* 

NA 

7.8E*05 

4.2E-03 

O.OE«00 

4.2E-03 

NA 

El  is  equal  to  or  axceadt  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E«06  the  calculations  isply  that  the  contaainant 

does  not  pose  laiacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  In  its  pure  form 
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SP£A-1a-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


-ONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(nig/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ENC 

ALDRIN 

1.2E-01 

2.9E«03 

O.OE'yOO 

1.2E-01 

6.9E*04* 

2.7E*00* 

6.9E*04« 

O.OEyOO 

NA 

ATRA2INE 

4.2E«03 

4.9E«06 

0.OE«O0 

4.2E*03 

4.7E-04 

4.1E-07 

4.7E-04 

1.3E-10 

NA 

BENZENE 

6.7E-Y01 

2.1E«01 

0.OE«OO 

1.6EY01 

1.5E-01* 

4.8E-01* 

6.3E-01* 

2.1EY01 

NA 

BENZOTHIAZOLE 

4.0E«03 

O.OE^OO 

0.0E«00 

4.0EY03 

O.OEyOO 

O.OEyOO 

0.0E«00 

7.6E-05 

NA 

BICYCLOHEPTAOIENE 

3.3E'»04 

1.1E«04 

O.OE^OO 

8.5E«03 

3.1E-05 

1.7E-04 

2. IE-04 

2.8E-02 

NA 

CARBON  TETRACHLORIDE 

1  .SE^-OI 

4.0E'K)1 

O.OE'^00 

1.1E*01 

2.6E+00* 

1.0E+00* 

3.6E+00* 

1.3E*01 

NA 

CHLOROANE 

I.SE'yOO 

1.0E'K)6 

1.0E«06 

1.5E+00 

6.6E+02* 

3.2E*03a 

6.6E+02* 

O.OEyOO 

HA 

CHLOROACETIC  ACID 

1.7E+03 

O.OE^OO 

O.OE«00 

1.7E*03 

2.0E-01* 

O.OEY-OO 

2.0E-01* 

0.0E*00 

NA 

CHLOROBENZENE 

1.SE*04 

2.2E«03 

O.OE'YOO 

1.9£*03 

2.7E-03 

1.8E-02 

2. IE-02 

6.6E-02 

NA 

CHLOROFORM 

3.1E+02 

8.3E«01 

O.OE-yOO 

6.6E«01 

2.9E+02* 

1.1E*03« 

1.4E+03* 

O.OE+00 

NA 

CHLOROPHENYLMETHTL  SULFIDE 

I.TE^OA 

4.4E«04 

O.OffOO 

1.2E+04 

3.6E-03 

1.4E-03 

S.OE-03 

1.3E-04 

NA 

CHLOROPHENTLHETKYL  SULFONE 

1.7E+04 

4.7E+04 

O.OE-yOO 

1.2E*04 

1.BE-03 

6.4E-04 

2.4E-03 

7.0E-06 

NA 

CHLOROPHENYLMETHTL  SULFOXIDE 

1.7E*04 

2.9E*04 

O.OE-yOO 

1.1EY04 

4.8E-03 

2.8E-03 

7.6E-03 

7.7E-07 

NA 

PPDDE 

5.7E«00 

1.0E«08 

1.0E*06 

5.7E*00 

5.2E+00* 

1.7E-04a 

5.2E*00* 

O.OEyOO 

NA 

PPDDT 

5.7E+00 

1.0E*06 

1.0E+06 

S.TEyOO 

1.0E+01* 

1.6E-04a 

1.0E*01* 

O.0E*0O 

NA 

D I BROMOCHLOROPROPANE 

1.4E«00 

2.8E«00 

0.0E«O0 

9.3E-01 

7.9£*04* 

4.0E*04* 

1.2E*05* 

O.OE-OO 

NA 

1,1-DICHLOROETHANE 

2.3E*01 

O.OE^OO 

O.OE+00 

2.3EY01 

0.0E*00 

O.OEyOO 

O.OEyOO 

8.2E-07 

NA 

1,1-DICHLOROETHYLENE 

3.2E*00 

O.OE*O0 

O.OEi'OO 

3.2E*00 

O.OEyOO 

O.OEyOO 

O.OEyOO 

7.5E*00 

NA 

1,2-DICHLOROETHTLENE 

1.7E*04 

O.OE*O0 

O.OE+00 

1.7E+04 

O.OEyOO 

O.OEyOO 

O.OE+OO 

O.OEyOO 

NA 

OICYCLOPENTADIENE 

1.2E*03 

2.3E*01 

0.OE*OO 

2.3EY01 

2.6E*00* 

1.3E+02* 

1 .3Ey02‘ 

0.0E‘00 

NA 

>•  ORIN 

1.2E-01 

1.3E+03 

0.0E*00 

1.2E-01 

5.7E+04* 

5.3EY00* 

5.7E*04* 

O.OEyOO 

NA 

jPROPYLMETHYL  PHOSPHORATE 

6.8E«04 

O.OE+00 

O.OE+00 

6.8E*04 

O.OE*OD 

O.OE+00 

O.OEyOO 

2.3E-06 

NA 

OIHETHYLDISULFIDE 

6.9E*03 

0.OE*00 

0.OE«OO 

6.9E+03 

O.OEyOO 

O.OEyOO 

0.0E*00 

1. IE-02 

NA 

OIMETHYMETHYL  PHOSPHONATE 

1.5E+04 

0.OE*00 

O.OE«00 

1.SE*04 

2.6E-03 

O.OEyOO 

2.6E-03 

O.OEyOO 

NA 

DITHIANE 

8.5E*03 

O.OE«00 

O-OEy-OO 

8.5E*03 

1.2E-03 

O.OEyOO 

1.2E-03 

O.OEyOO 

NA 

ENDRIN 

2.5E«02 

1.0E*06 

1.0E*06 

2.5E*02 

2.0E+01* 

4.6E-03a 

2,0E+01* 

0.0E«00 

NA 

ETHYLBENZENE 

8.5E*04 

3.0E*04 

0.0E*00 

2.2E*04 

3.5E-04 

1.0E-03 

1.4E-03 

2.3E-05 

NA 

HEXACHLOROCYCLOPENTADIENE 

3.8E*02 

1.1E*03 

0.OE*0O 

2.9EY02 

1.8EY01* 

6.2E*00* 

2.4E*01* 

O.OEyOO 

NA 

ISOORIN 

5.9E*01 

1.0e*06 

1.0E*06 

5.9EY0T 

3.4E*00* 

9.5E-04a 

3.4E*00* 

O.OE*00 

NA 

malathion 

1 . 7E*04 

9.8e*09 

0.OE*00 

1.7E*04 

O.OEyOO 

3.0E-T1 

3.0E-11 

1.2E-10 

NA 

methyl  isobuttl  ketone 

4.0E*04 

3.6E*03 

O.OE+00 

3.3E*03 

1.0E-03 

2.5E-02 

2.6E-02 

1.6E-03 

NA 

methylene  chloride 

2.5E»02 

4.4E*01 

0.0E«00 

3.7E»01 

1.6E-02 

1.1E*00* 

1.2E*00* 

4.8E-01 

NA 

1,4-OXATHIANE 

2.5E+04 

O.OE+00 

O.OEyOO 

2.5E*04 

7.9E-05 

O.OEyQO 

7.9E-05 

0.0E*00 

NA 

PARATHION 

5.1E*03 

0.OE«O0 

O.OE-yOO 

5.1E*03 

O.OEyOO 

O.OEyOO 

O.OEyOO 

5.7E-09 

NA 

SUPONA 

1.3E*02 

O.OE'yOO 

O.OEyOO 

1.3E*02 

O.OEyOO 

O.OE«0O 

O.OEyOO 

1.0E-09 

NA 

1, 1,2,2-TETRACHLOROETHANE 

9.9E+00 

2.8E*01 

O.OEyOO 

7.3E*00 

2.3E*00* 

8.2E-01* 

3.1E+00* 

O.OEyOO 

NA 

TETRACHLOROETNYLENE 

4.1E«01 

2.1E«02 

0.0E«00 

3.4E*01 

7.3E-01* 

1.4E-01* 

8.7E-01* 

2.6E-01 

NA 

TOLUENE 

2.6E*05 

1.7E*05 

O.OE+OO 

1 .OE*05 

2.3E-04 

3.4E'‘04 

5.8E-04 

3.TE-03 

NA 

1,1,1-THICHLOROETHANE 

7.8E*04 

1 .3E*05 

O.OEyOO 

4.9E*04 

7.7E-06 

4.6E-06 

1.2E-05 

6.8E-0S 

NA 

1,1,2-TRICHLOROeTHAME 

3.4E*01 

O.OE*00 

O.OE*00 

3.4E*01 

O.OE*O0 

O.OEyOO 

0.0E*00 

3.2E-04 

NA 

TRICHLOROETHYLENE 

1.8E*02 

0.0E*00 

0.0£*00 

1.8Ey02 

O.OEyOO 

O.OEyOO 

O.OE+00 

2.9E-01 

NA 

VAPONA 

6.7E+00 

0.0E*00 

0.0E*00 

6.7EY00 

O.OEyOO 

O.OE+OO 

O.OEyOO 

3.0E-06 

NA 

M-XTLEHE 

8.8E*05 

2.6E+04 

0.0E*00 

2.5E*04 

9.1E-05 

3. IE-03 

3.2E-03 

6.3E-05 

NA 

0,P-XYLENE 

8.8E«0S 

2.6E«04 

0.OE*O0 

2.5E«04 

4.5E-05 

1.6E-03 

1.6E-03 

5.6E-05 

NA 
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SPS*-1a-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (aig/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN  El 

ARSENIC 

1.6E+00 

O.OE«00 

O.OE-MX) 

1.6Ee00 

I.SEelK* 

O.OEeOO 

1.3Ee04» 

O.OE^OO 

NA 

CADMIUM 

7.6EfOO 

O.OE-KK) 

O.0E«O0 

7.6E«00 

1.0e402* 

O.0E4O0 

1.0E*02* 

O.OE+00 

NA 

CHROMIUM 

1.1E*00 

0.0E«O0 

O.OE^OO 

1.1E+00 

2.4E*02* 

0.0E«O0 

2.4E*02* 

O.OE^OO 

NA 

COPPER 

S.7E«04 

O.OE^OO 

O.OEeOO 

5.7E*04 

1.5E-02 

O.OEeOO 

1.5E-02 

O.OE'tOO 

NA 

LEAD 

2.2E*03 

O.OE«O0 

O.OEeOO 

2.a*03 

5.0E«00* 

O.OEeOO 

5.0E*00* 

O.OE+OO 

NA 

MERCURY 

A.6E«02 

0.OE«OO 

0.0E-»O0 

4.6E«02 

3.7E*01« 

O.OEeOO 

3.7E+01* 

O.OE'HIO 

NA 

ZINC 

I.AE^OS 

0.0E«00 

0.0E«OO 

1.4E*e5 

2.4E-02 

O.0E«O0 

2.4E-02 

O.OE»0O 

NA 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  ccmpotnd.  The  SPPPLV  has  therefore  been  set  to 
1.00E'»06  mg/i-q  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'»06  the  calculations  inply  that  the  contminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.2  SITE  SPSA-lb:  MOUNDED  MATERIAL  (formerly  Site  1-3:  Mounded  Material; 
EBASCO,  1988a/RIC  88046R04  and  EBASCO,  1988b/RIC  88046R04A) 

2.2.1  Site-Specific  Considerations 

Figure  SPSA-lb-1  and  Tables  SPSA-lb-1  and  SPSA-lb-2  depict  the  target  contaminants  for 
Site  SPSA-lb.  Bonngs  1  through  22  were  included  in  this  exposure  assessment,  consistent 
with  the  South  Plants  SAR.  The  historical  search  conducted  under  the  contamination 
assessment  revealed  that  storage  of  Levinstein  mustard-fiUed  shells  occurred  in  Site 
SPSA-lb  (EBASCO,  1988a/RIC  88046R04).  According  to  site  history,  no  other  chemicals 
from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SPSA-lb 
(EBASCO,  1988a/RIC  88046R04). 

2.2.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-lb  are  shown  in  Figure  SPSA-lb-1.  2-Pentanone,  occurring  in  Boring  8  (4-5  ft)  was 
not  included  in  this  figure  since  it  was  not  considered  a  target  contaminant  during  Phase  I 
and  Phase  II  investigations.  Although  not  shown  in  this  figure,  this  compound  was 
included  in  the  South  Plants  SAR  and  in  this  exposure  assessment  because  it  passed 
through  the  screening  process  performed  in  the  RMA  Chemical  Index  (EBASCO, 

1988C/RIC  88357R01). 

Table  SPSA-lb-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-lb-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 

2.2.3  Site  Exposure  Summary 

Tables  SPSA-lb-3  through  SPSA-lb-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-lb  is  at  10  ft,  the  enclosed 
space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative  quantity. 
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The  COCs  are  suirunarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

PPDDT 

- 

— 

Direct 

Cumulative 

Direct 

Methylene  chloride 

— 

— 

— 

Indirect 

Indirect 

PPDDE 

— 

— 

— 

— 

Cumulative 

Cadmium 

— 

— 

— 

— 

Direct 

Lead 

•• 

— 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 

It  should  be  noted  for  PPDDT  and  PPDDE,  the  cumulative  El  exceeds  0.1  for  a 
commercial  worker  and  an  industrial  worker  but  direct  and  indirect  Els  do  not  exceed  0.1. 
Site  SPSA-lb  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1; 

•  Aldrin  (enclosed) 

•  Benzene  (enclosed) 

•  Carbon  tetrachloride  (enclosed) 

•  Chloroform  (enclosed) 

•  Dibromochloropropane  (enclosed) 

•  Tctrachloroethylene  (enclosed) 

•  Trichloroethylene  (enclosed) 
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TABLE  SPSA-lb-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-lb 
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TABLE  SPSA”lb-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-lb 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER;  10  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1,1, 1-TRICHLOROETHANE 

28 

01511 

12/22/87 

M-XYLENE 

1.8 

01511 

01/10/89 

ALDRIN 

0.73 

01511 

01/10/89 

BENZENE 

9.9 

01511 

01/10/89 

CARBON  TETRACHLORIDE 

79 

01511 

01/10/89 

CHLOROFORM 

410 

01511 

12/22/87 

CHLOROBENZENE 

21 

01511 

01/10/89 

DI BROMOCHLOROPROPANE 

34 

01511 

12/22/87 

DIISOPROPYLMETHYL  PHOSPHONATE  0.92 

01511 

01/10/89 

DIELDRIN 

0.50 

01511 

12/22/87 

ENDRIN 

0.080 

01511 

01/10/89 

ISODRIN 

0.081 

01511 

01/10/89 

TOLUENE 

300 

01511 

01/10/89 

PPDDT 

0.14 

01511 

01/10/89 

SUPONA 

1.7 

01511 

01/10/89 

TETRACHLOROETHYLENE 

18 

01511 

01/10/89 

TRI CHLOROETHYLENE 

16 

01511 

12/22/87 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


TABLE  SPSA-lb-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-lb 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  10  Feet 


CHEMICAL 


CONCENTRATION  LOCATION  SAMPLE 

MAXIMUM  (WELL  NUMBER)  DATE 


0 , P-XYLENE 


2.1  01511  01/10/89 


EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOtJRCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-1b-3 

EXPOSURE  EVALUATIOMS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(fflg/kg> 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

ALDRIN 

1.5E+00 

7.3E+0S 

1.5E+00 

2.8E+00* 

5.8E-06 

2.8E+00* 

4.2E-07 

BENZENE 

B.6E+02 

Q.0E-»00 

8.6E-»02 

0.0E«00 

O.OE+00 

O.OE-rOO 

7.0E-06 

CARBON  TETRACHLORIDE 

Z.OE-t-OZ 

O.QE+00 

2.0E+02 

O.OE+00 

O.OE^OO 

O.OE-^OO 

9.7E-04 

CHLOROBENZENE 

1  .OEi-OS 

0.0E-»00 

1.6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

1.3E-07 

CHLOROFORM 

4.0E+03 

O.OE-rOO 

4.0E«03 

O.OE+00 

O.OE-rOO 

O.OE-rOO 

4.3E-05 

CHLOROPHENYLMETHYL  SULFONE 

1 .6E+05 

2.2E+07 

1 .6E+05 

6. IE-05 

4.5E-07 

6.2E-05 

O.OE+00 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E+05 

1.3E+07 

1.6E+05 

3.6E-05 

4.5E-07 

3.7E-05 

O.OE+00 

PPODE 

7.4E+01 

4.4E+07 

7.4E*01 

7. IE-03 

1.2E-08 

7. IE-03 

0.OE«00 

PPDDT  . 

7.4E+01 

9.2E*07 

7.4E+01 

2.6E-02 

2. IE-08 

2.6E-02 

5.4E-08 

0 I BRQMOCHLOROPROPANE 

1.8E401 

O.OE+00 

1.8E+01 

O.OE-rOO 

O.OE+00 

O.OE+00 

4.9E-05 

DIELDRIN 

1.6E+00 

1.0E-r06 

1.6E+00 

1.9E+01* 

9.1E-05a 

1.9E*01» 

0.0E*00 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E*05 

O.OE+00 

6.6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

i.5E-n 

ENDRIN 

2.5E+03 

2.3E+08 

2.5E*03 

1.5E-04 

1.6E-09 

1.5E-04 

3. IE-12 

ISOORIN 

5.8E+02 

5.1E+07 

5.8E+02 

6.6E-05 

7.5E-10 

6.6E-05 

1.9E-09 

METHYLENE  CHLORIDE 

3.3E+03 

1.0E+05 

3.2E+03 

9.2E-04 

2.9E-05 

9.5E-04 

O.OEtOO 

SUPONA 

1.2E+03 

O.OE+00 

1.2E+03 

O.OE+00 

O.OE+00 

O.OE+00 

4.3E-14 

TETRACHLOROETHYLENE 

5.1E»02 

2.3E+05 

5.1E*02 

2.0E-03 

4.3E-06 

2.0E-03 

5.7E-06 

THIOOIGLYCOL 

3.3E+05 

O.OE+00 

3.3E-05 

1.7E-05 

0.OE*OO 

1.7E-05 

0.OE*0O 

TOLUENE 

2.5E+06 

O.OE+00 

2.5E*06 

O.OE+00 

O.OE*00 

O.OE+00 

3.2E-08 

1,1,1-TRICHLOROETHANE 

7.5E*05 

8.3E+07 

7.4E+05 

5.4E-06 

4.8E-08 

5.4E-06 

1.2E-08 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+OO 

2.3E+03 

O.OE+00 

O.OE-^00 

O.OE+00 

9.7E-06 

M-XYLENE 

1.4E+07 

0.OE«OO 

1.4E+07 

O.OE+00 

O.OE+00 

O.OE+00 

1.2E-09 

0,P-XYLENE 

1.4E+07 

O.OE+00 

1.4E+07 

0.0E*00 

O.OE+00 

O.OE+00 

1.4E-09 

ARSENIC 

2.2E*01 

O.OE+00 

2.2£*01 

1.6E*00* 

O.OE+00 

1.6E+00* 

O.OE+00 

CADMIUM 

4.5E*02 

0.0E*00 

4.5E+02 

8.6E-03 

O.OE*00 

8.6E-03 

O.OE+00 

COPPER 

4.2E+05 

0.0E*00 

4.2E*05 

1.3E-04 

0.OE«OO 

1.3E-04 

O.OE-^00 

LEAD 

1.SE«04 

O.OE^OO 

1.5E*04 

2.8E-02 

O.OE+00 

2.8E-02 

O.OE-t-OO 

MERCURY 

3.3E+03 

O.OE+00 

3.3E-»03 

5.7E-04 

O.OE+00 

5.7E-04 

O.OE+00 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

6.0E-05 

O.OE+00 

6.0E-05 

O.OE+00 

a;  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  uhich  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volune  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  T.OOE-^Ob  the  calculations  inply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1b-4 


EXPOSURE  EVALUATIOMS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E«00 

7.3E+05 

1.5E+00 

2.BE*00* 

5.8E-06 

2.8E*00* 

4.2E-07 

BENZENE 

8.6E«02 

O.OE+00 

8.6E+02 

0.0E*00 

0.0E*00 

0.0E*00 

7.0E-06 

CARBON  TETRACHLORIDE 

Z.OE-^OZ 

O.OE-rOO 

2.0E+02 

0.0E*00 

O.OE*00 

O.OE*00 

9.7E-04 

CHLOROBENZENE 

1 .6E*05 

O.OE+00 

1 .6E+05 

O.OE*00 

O.OE*00 

0.0E*00 

1.3E-07 

CHLOROFORM 

4.0E+03 

O.OE+00 

4.0E+03 

0.0E*00 

O.OE*00 

0.OE*00 

4.3E-05 

CNLOROPHENYLNETHYL  SULFONE 

1.6E+05 

2.2E+07 

1.6E«05 

6.1E-05 

4.5E-07 

6.2E-05 

0.0E*00 

CHLOROPHENYLHETHYL  SULFOXIDE 

1.6E+05 

1.3E+07 

1. 68-^05 

3.6E-05 

4.5E-07 

3.7E-05 

0.OE*OO 

PPDDE 

7.4E+01 

4.4E+07 

7.4E+01 

7.1E-03 

i.2E-oa 

7.1E-03 

0.0E*00 

PPODT 

7.4E+01 

9.2E+07 

7.48*01 

2.6E-02 

2. IE-08 

2.6E-02 

5.4E-08 

D I BRCMOCHLOROPROPANE 

1.8E«01 

0.0E«00 

1.88*01 

O.OE*O0 

0.0E*00 

O.OE*00 

4.9E-05 

DIELDRIN 

1.6E+00 

1.0E+06 

1.6E*00 

1.9E*01* 

9.1E-05a 

1.9E*01» 

O.0E*00 

OIISOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

O.OE+00 

6.6E*05 

0.0E*00 

0.0E*00 

0.0E*00 

1.5E-11 

ENDRIN 

2.5E-03 

2.3E*08 

2.5E*03 

1.5E-04 

1.6E-09 

1.5E-04 

3. IE-12 

ISOORIN 

5.8Et02 

5.1E+07 

5.8E*02 

6.6E-05 

7.5E-10 

6.6E-0S 

1.9E-09 

METHYLENE  CHLORIDE 

3.3E+03 

1.0E+03 

3.2E*03 

9.2E-04 

2.9E-05 

9.5E-04 

O.OE*00 

SUPONA 

1.2E+03 

0.OE«OO 

1.2E*03 

0.0E*00 

0.OE*00 

0.0E*00 

4.3E-14 

TETRACHLOROETHYLENE 

5.1E+02 

2.3E+05 

5.1E*02 

2.0E-03 

4.3E-06 

2.0E-03 

5.7E-06 

THIQOI GLYCOL 

3.3E+05 

O.OE+00 

3.3E*05 

1.7E-05 

0.0E*00 

1.7E-05 

O.OE*O0 

TOLUENE 

2.5E+06 

O.OE+00 

2.5E*06 

O.OE*00 

O.OE*00 

O.OE*00 

3.2E-08 

1,1,1-TRICHLOROETHANE 

7.5E+05 

8.3E+07 

7.4E*05 

3.4E-06 

4.8E-08 

5.4E-06 

1.2E-08 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.38*03 

0.0E*00 

0.0£*00 

0.0E*00 

9.7E-06 

M-XYLENE 

1.4E*07 

O.OE+00 

1.4E*07 

0.0E*O0 

O.OE*00 

0.OE*00 

1.2E-09 

0,P-XYLENE 

1.4E+07 

O.OE+00 

1.4E*07 

0.OE*00 

O.OE*00 

0.0E*O0 

1.4E-09 

ARSENIC 

2.2E*01 

O.OE+00 

2.2E*01 

1.6E*00* 

O.OE*00 

1.6E*00* 

O.OE*00 

CADMIUM 

4.5E«02 

0.0E«00 

4.5£*02 

8.6E-03 

0.0E*00 

8.6E-03 

0.0E*00 

COPPER 

4,2E+05 

0.0E*00 

4.2E*05 

1.3E-04 

0.0E*0O 

1.3E-04 

0.0E*00 

LEAD 

1.5E+04 

O.OE+00 

1.5E*04 

2. BE -02 

0.0E*00 

2.8E-02 

0.OE*00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E*03 

5.7E-04 

O.OE+00 

5.7E-04 

0.0E*00 

ZINC 

2.0E+06 

0.0E*00 

2.0E*06 

6.0E-05 

O.OE*00 

6.0E-05 

0.0E*00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flu*  which  is  below  one-tenth  of 

the  critical  flu*.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  l.OOE+06  mg/kg  (See  volime  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-0T 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  e*posure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1b-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUfftJLATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2.1E-01 

A.SE^OA 

2. IE-01 

2.0E+01* 

8.7E-05 

2.0E+01* 

6.4E-06 

BENZENE 

1.2E+02 

O.OE+00 

1.2E+02 

O.OE'^00 

O.OE+00 

O.OE+OO 

1. IE-04 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE-tOO 

2.7E*01 

O.OEy^OO 

O.OE«0O 

O.OE+OO 

1.5E-02 

CHLOROBENZENE 

6.aE«04 

O.OE-yOO 

6.aE«04 

0.0E«^(H) 

O.OE^OO 

O.OE+OO 

8.4E-07 

CHLOROFORM 

5.6E«02 

O.OE«O0 

5.6E+02 

O.OEOO 

0.0E400 

O.OE+OO 

6.5E-04 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+(K 

3.5E«^06 

6.8E«04 

1.4E-04 

2.9E-06 

1.5E-04 

O.OE+OO 

CMLOROPHENYLMETHYL  SULFOXIDE 

7.0E+04 

4.7E+06 

6.9E+04 

8.5E-05 

1.2E-06 

8.6E-05 

O.OE+OO 

PPDDE 

1.0E+01 

2.9E+06 

1.0E+01 

5.1E-02 

1.8E-07 

5. IE-02 

O.OE+OO 

PPOOT 

1.0E+01 

6.1E+06 

1.0E+01 

1.9E-01* 

3. IE-07 

1.9E-01* 

8. IE-07 

D I BROMOCHLOROPROPANE 

2.5E+00 

O.OE-^OO 

2.5E+00 

O.OE'^00 

0.0E«00 

O.OE+OO 

7.4E-04 

DIELDRIN 

2.2E-01 

1.0E+06 

2.2E-01 

1.4E*02* 

1.4E-03a 

1.4E+02+ 

O.OE+OO 

01 isopropylmethyl  phosphonate 

2. BE +05 

O.OE+00 

2.8E+05 

0.0E-»00 

O.0E*00 

O.OE+OO 

9.6E-11 

ENORIN 

1.1E+03 

3.5E+07 

1.1E*03 

3.4E-04 

1.0E-08 

3.4E-04 

2.0E-11 

ISODRIN 

2.5E+02 

7.9E*06 

2.5E+02 

1.5E-04 

4.8E-09 

1.5E-04 

1.2E-08 

METHYLENE  CHLORIDE 

4.5E*02 

1.6E'r04 

4.4E+02 

6.6E-03 

1.9E-04 

6.8E-03 

O.OE+OO 

SUPONA 

5.3E*02 

O-QE-^OO 

5.3E+02 

O.OE-yOO 

O.OE'YOO 

O.OE+OO 

2.8E-13 

TETRACHLOROETHYLENE 

7.1E+01 

3.6E+04 

7.1E+01 

1.4E-02 

2.8E-05 

1.4E-02 

8.6E-05 

THIOOICLYCOL 

1.4E+05 

O.OEyOO 

1 .4E*05 

4.0E-0S 

O.OE-rOO 

4.0E-05 

O.OE+OO 

TOLUENE 

1.1E+06 

O.OE+00 

1.1E+06 

O.OE+00 

O.OE+OO 

O.OE+OO 

2. IE-07 

1,1,1-TRICHLOfiOETHANE 

3.2E*05 

3.0E*07 

3.2E+05 

1.3E-05 

1.3E-07 

1.3E-05 

7.6E-08 

TRICHLOROETHYLENE 

3.2E*02 

O.OE+00 

3.2E+02 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.5E-04 

M-XYLENE 

5.8Er06 

O.OE+00 

5.8E+06 

O.OE+00 

O.OE+OO 

O.OE+OO 

7.7E-09 

0,P-XYLENE 

5.8Er06 

O.OE+00 

5.8E+06 

O.OE+00 

O.OE+OO 

O.OE+OO 

9.3E-09 

ARSENIC 

3.9E-r00 

O.OE+00 

3.9E+00 

8.6E+00* 

O.OE+OO 

8.6E+00* 

O.OE+OO 

CADMIUM 

5.8E+01 

O.OE+00 

5.8E+01 

6.8E-02 

O.OE+OO 

6.8E-02 

O.OE+OO 

COPPER 

2.5Er05 

O.OE+00 

2.5E+05 

2.2E-04 

O.OE+OO 

2.ZE-04 

O.OE+OO 

LEAD 

9.2E+03 

O.OE+00 

9.2E+03 

4.8E-02 

O.OE+OO 

4. BE -02 

O.OE+OO 

MERCURY 

2.0E-r03 

O.OE+00 

2.0E+03 

9.6E-04 

O.OE+OO 

9.6E-04 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+00 

1.1E+06 

1. IE-04 

O.OE+OO 

1.1E-04 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'«'06  the  calculations  iaply  that  the  contaaiinant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1b-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1.9E+00 

4.0E-01 

3.3E-01 

2.2E+00* 

1.1E401* 

1.3E401* 

7.4E-01 

BENZENE 

1.1E+03 

O.OE«O0 

1.1E+03 

0.0E400 

O.OE40O 

0.0E400 

1.2E401 

CARBON  TETRACHLORIDE 

2.5E+02 

0.0E*00 

2.5E*02 

0.0E400 

0.06400 

0.06400 

1.7E403 

CHLOROBENZENE 

8.8E«04 

0. 064-00 

B.BEeOA 

0.06400 

0.06400 

0.06400 

6.86-01 

CHLOROFORM 

5.1E+03 

0.0E400 

5.1E+03 

0.0E4OO 

0.06400 

O.OE400 

7.6E401 

CHLOROPHENYLMETHYL  SULFONE 

9.1E+04 

6.BE402 

6.7E402 

1. IE-04 

1.5E-02 

1.5E-02 

O.OE4O0 

CHLOROPHENYLMETHYL  SULFOXIDE 

9.1E+04 

1.9E+04 

1.6E404 

6.5E-05 

3. 16-04 

3. 86-04 

O.OE4O0 

PPDDE 

9.3E+01 

1.9E401 

1 .66401 

5.66-03 

2.76-02 

3.2E-02 

0.06400 

PPDDT 

9.3E+01 

1.9E401 

1.6E+01 

2.0E-02 

9.86-02 

1.2E-01* 

9.5E-02 

D I BRONOCHLOROPROPANE 

2.3E+01 

0.OE4OO 

2.3E+01 

0.0E400 

0.OE400 

O.OE400 

8.7E401 

DIELDRIN 

2.0E+00 

S.BE+OI 

1 .9E*00 

1.5E401* 

5.2E-01* 

1.6E401* 

0.06400 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E405 

0.OE4O0 

0.0E400 

0.0E400 

7.8E-05 

ENDRIN 

1 .4E*03 

2.9E+02 

2.4E+02 

2.6E-04 

1.3E-03 

1.5E-03 

1.6E-05 

ISOORIN 

3.2E+02 

6.7E+01 

5.5E+01 

1.2E-04 

5.7E-04 

6.8E-04 

1.0E-02 

METHYLENE  CHLORIDE 

4.1E+03 

a.IE+OO 

S.IE+OO 

7.3E-04 

3.7E-01* 

3.7E-01* 

0.0E400 

SUPONA 

6.9E'f02 

O.OE+OO 

6.9E402 

0.0E400 

0.06400 

0.06400 

2.3E-07 

TETRACHLOROETHYLENE 

6.5E+02 

3.4E401 

3.2E+01 

1.5E-03 

2.9E-02 

3. IE-02 

1.0E401 

THIODIGLYCOL 

I.SE^OS 

0.0E4OO 

1.8E405 

3. IE-05 

0.0E400 

3. IE-05 

0.0E400 

TOLUENE 

1 .4E'»06 

0.OE40O 

1.4E406 

0.0E400 

0.OE400 

0.OE4O0 

1.76-01 

1,1,1-TRlCHLOROETHANE 

A.2E+05 

2.9E+05 

1.7E+05 

9.66-06 

1.4E-05 

2.4E-05 

6. 26-02 

TRICHLOROETHYLENE 

2.9E+03 

o.oe*oo 

2.9E403 

0.0E4OO 

O.OE400 

0.0E400 

1.7E*01 

M-XYLENE 

7.0E+06 

O.OE*00 

7.  >06 

0.0E400 

0.0E400 

O.OE400 

6.2E-03 

0,P-XYLENE 

7.0E+06 

O.OE+OO 

7.0E+06 

0.0E400 

O.OE+00 

O.OE4O0 

7.6E-03 

ARSENIC 

2.0E+01 

O.OE+00 

2.0E+01 

1.7E400* 

0.0E400 

1.7E400* 

0.0E400 

CADMIUM 

3.6E+02 

0.0E400 

3.6E402 

1. IE-02 

0.06400 

1.1E-02 

O.OE4O0 

COPPER 

1.8E+05 

O.OE+00 

1 .SE+OS 

3. IE-04 

O.OE400 

3. IE-04 

0.0E400 

LEAD 

6.5E+03 

O.OE400 

6.SE403 

6.7E-02 

0.OE4OO 

6.7E-02 

0.06400 

MERCURY 

1.4E*03 

0.OE4OO 

1 .«E*03 

1.4E-03 

O.OE40O 

1.4E-03 

0.06400 

ZINC 

7.8E+05 

O.OE+OO 

7.8E405 

1.5E-04 

0.0E400 

1.5E-04 

0.06400 

*:  El  is  equal  to  or  exceeds  I.OE-OI 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1b-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.ZE-01 

9.7E^04 

4.0E-01 

9.0E-02 

3.6E+01* 

1.1E+01* 

4.7E*01* 

3.2E-06 

2.2E+00 

BENZENE 

6.7E*01 

O.OE'fOO 

0.0E*00 

6.7E+01 

0.0E«^00 

0.0E*00 

O.OEtOO 

5.3E-05 

3.7E+01 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE^OO 

O.OE-^OO 

1.5E+01 

O.OE'YOO 

0.0E*00 

0.0E*00 

7.3E-03 

5.1E+03 

CHLOROBENZENE 

1.5E+tK 

0.0E«00 

O.OE-^OO 

1.5E+04 

O.OE+00 

0.0E*00 

O.OE+00 

9.7E-07 

6.8E-01 

CHLOROFORM 

3.1E+02 

O.OE^OO 

0.0E«00 

3.tE+02 

O.OE+OO 

0.0E*00 

O.OE+OO 

3.2E-04 

2.3E+02 

CHLOROPHENYLMETHYL  SULFONE 

1.7E+04 

3.0E«06 

9.7E+02 

9.1E+02 

6.0E-04 

1.0E-02 

1.1E-02 

O.OE+OO 

O.OE+OO 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.7E+04 

1.7E+06 

5.7E+04 

1.3E+04 

3.5E-04 

1.1E-04 

4.6E-04 

O.OE+OO 

O.OE+OO 

PPDDE 

5.7E*00 

5.8E«^06 

1.9E+01 

4.4E+00 

9. IE-02 

2.7E-02 

1.2E-01* 

O.OE+OO 

O.OE+OO 

PPDDT 

5.7E+00 

1.2E*07 

1.9E+01 

4.4E«00 

3.3E-01* 

9.8E-02 

4.3E-01* 

4.0E-07 

2.8E-01 

0 1 BROHOCNLOROPROPANE 

TAB*00 

O.OE+00 

O.OE+00 

1.4E+00 

O.OE+DO 

0.0E«^00 

0.0E«^00 

3.7E-04 

2.6E+02 

DIELDRIN 

1.2E-01 

4.4E*04 

1.9E+01 

1.2E-01 

2.5E+02* 

1 .6E+00* 

2.5E+02* 

O.OE+OO 

O.OE+OO 

DIISOPROPYLMcTHYL  PHOSPHONATE 

6.8E*04 

0.0E*00 

O.0E*0O 

6.8E+04 

O.OE+00 

O.OE+00 

O.OE-^OO 

1. IE-10 

7.8E-05 

ENDRIN 

2.5E+02 

3.0E+07 

8.6E+02 

2.0E+02 

1.4E-03 

4.2E-04 

1.8E-03 

2.3E-11 

1.6E-05 

ISODRIN 

5.9E»01 

6.8E+06 

2.0E'r02 

4.6E*01 

6.4E-04 

1.9E-04 

8.3E-04 

1.4E-08 

1.0E-02 

methylene  chloride 

2.5E+02 

1.4E+04 

8.1E+00 

7.8E+00 

1.2E-02 

3.7E-01* 

3.8E-01* 

O.OE+OO 

O.OE+OO 

SUPONA 

1.3E+02 

O.OE+00 

O.OE+00 

1 .3E+02 

O.OE+00 

O.OE+00 

O.OE+OO 

3.2E-13 

2.3E-07 

tetrachloroethylene 

4.1E*01 

3.1E+04 

3.4E*01 

1 .9E*01 

2.4E-02 

2.9E-02 

5.4E-02 

4.3E-05 

3.0E+01 

THIOOIGLYCOL 

3.4E+04 

O.OE+00 

O.OE+00 

3.4E*04 

1.7E-04 

0.0E*00 

1.7E-04 

O.OE+OO 

O.OE+OO 

TOLUENE 

2.6E+05 

O.OE+00 

O.OE+00 

2.6E+05 

0.OE*OO 

O.OE*O0 

O.OE+OO 

2.4E-07 

1.7E-01 

1,1,1-TRICHLOROeTHANE 

7.8E+04 

1.1E+07 

8.6E+05 

7.1E*04 

5, IE-05 

5.0E-06 

5,6E-05 

8.8E-08 

6.2E-02 

LOROETHYLENE 

1.8E+02 

O.OE+00 

O.OE+00 

1 .8E+02 

O.OE+00 

O.OE+00 

O.OE+OO 

7.3E-05 

5.1E+01 

K  .lENE 

8.8E+05 

O-OE-^OO 

O.OE^OO 

8.8£«05 

O.OE+00 

0.0E*00 

O.OE+OO 

8.9E-09 

6.2E-03 

0,P-XYLENE 

8.8E+05 

O.OE+00 

O.OE+00 

8.8E«05 

O.OEy-OO 

0,OE*00 

O.OE+OO 

1.  IE-08 

7.6E-03 

ARSENIC 

1.6E*00 

O.OE+00 

0.0E*00 

1 .6E*00 

2.1E+01* 

0.0E*00 

2.1E+01* 

O.OE+OO 

O.OE+OO 

CADMIUM 

7.6E+00 

O.OE+OO 

O.OE+OO 

7.6E+00 

5. IE-01* 

O.OE*00 

5. IE-01* 

O.OE+OO 

O.OE+OO 

COPPER 

5.7E+04 

0.OE*OO 

O.OE+00 

5.7E+04 

9.6E-04 

0.0E*00 

9.6E-04 

O.OE+OO 

O.OE+OO 

LEAD 

2.2E*03 

O.OE+00 

O.OE+00 

2.2E+03 

2.0E-01* 

O.OE+00 

2.0E-01* 

O.OE+OO 

O.OE+OO 

MERCURY 

4.6E-*02 

O.OE+00 

O.OE+00 

4.6E*02 

4. IE-03 

O.OE+00 

4. IE-03 

O.OE+OO 

O.OE+OO 

ZINC 

1.4E+05 

O.OE+00 

O.OE+00 

1.4E+05 

8.6E-04 

O.OE+00 

8.6E-04 

O.OE+OO 

O.OE+OO 

*;  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  iitply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.3  SITE  SPSA-lc:  LIME  PITS  (formerly  Site  1-5:  Lime  Pits;  EBASCO, 

1987a/RIC  87006R15  and  EBASCO,  1988d/RIC  87006R15A) 

2.3.1  Site-Specific  Considerations 

Figure  SPSA-lc-1  and  Tables  SPSA-lc-1  and  SPSA-lc-2  depict  the  target  contaminants  for 
Site  SPSA-lc.  Borings  1  through  14,  and  IIB  through  14B  were  included  in  this  exposure 
assessment,  consistent  with  the  South  Plants  SAR.  This  site  was  used  as  an  evaporation  or 
storage  basin  for  lime  slurries,  generated  from  the  production  of  acetylene  gas,  for 
neutralizing  acidic  materials,  and  for  disposal  of  chemicals  from  the  planavin  unit. 
Therefore,  chemicals  from  the  RMA  target  contaminant  lists  that  arc  associated  with  these 
activities  were  suspected  to  be  present  in  Site  SPSA-lc  (EBASCO,  1987a/RIC  87(X)6R15). 

2.3.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-lc  are  shown  in  Figure  SPSA-lc-1.  Table  SPSA-lc-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  Methylene  chloride,  shown  in  table  SPSA-lc-1  is  excluded  from  consideration  in 
the  exposure  analysis  for  this  site  because  it  was  considered  a  laboratory  contaminant  in 
the  samples  analyzed.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see 
Volume  VI- A).  Table  SPSA-lc-2  sunmiarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 

2.3.3  Site  Exposure  Summary 

Tables  SPSA-lc-3  through  SPSA-lc-7  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  CCXTs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified.  The  depth  to  groundwater  below  Site  SPSA-lc  is  less 
than  10  ft,  therefore,  the  enclosed  space  vapor  inhalation  exposure  pathway  is  not  included 
in  the  calculation  of  the  cumulative  quantities. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Chlordane 

Direct 

Direct 

Direct 

Direct 

PPDDT 

Direct 

Direct 

Direct 

Direct 

Direct 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

PPDDE 

— 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-lc  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 
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FIGURE  SPSA-lc-l 

Phase  I  and  Phase  I  Analytes  Detected 
Within  or  Above  Indicotor  Levels 

Rocky  Mountain  Arsenol 

Prepared  by  Ebasco  Services  Incorporated 
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TABLE  SPSA-lc-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-lc 
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TABLE  SPSA-lc-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-lc 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  9  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER} 

SAMPLE 

DATE 

BICYCLOHEPTADIENE 

17000 

01519 

03/15/88 

BENZENE 

5700 

01519 

03/15/88 

CHLOROFORM 

10000 

01519 

03/15/88 

CHLOROPHENY  LMETH Y  L 

SULFIDE 

9.8 

01519 

03/15/88 

CHLOROPHENYLMETHYL 

SULFONE 

200 

01519 

03/15/88 

DI BROMOCHLOROPROPANE 

280 

01519 

03/15/88 

DICYCLOPENTADIENE 

11 

01519 

03/15/88 

TOLUENE 

8200 

01519 

03/15/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-lc-J 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

-  El 

VEI 

OPN 

ALORIN 

1 .5E+00 

1.7E+05 

1.5E+00 

4.6E+00+ 

4.0E-05 

4.6E+00+ 

O.OE+OO 

BENZENE 

8.6E*02 

O.OE+00 

B.6E*0Z 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.9E-02 

BICYCLOHEPTADIENE 

3.2E+05 

O.OE+00 

3.2E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.6E-04 

CHLORDANE 

2.0E+01 

1.8E+07 

2.0E+01 

1.0E-01* 

1.1E-07 

1.0E-01* 

O.OE+OO 

CHLOROFORM 

4.0E+03 

O.OE+00 

4.0E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.2E-03 

CHLOROPHENYLMETHYL  SULFIDE 

1.6E+05 

O.OE+00 

1.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-08 

CHLOROPHENYLMETHYL  SULFONE 

1.6E+05 

O.OE+OO 

1 .6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.8E-09 

PPOOE 

7.4E+01 

1.0E+07 

7.4E+01 

5.8E-02 

4.2E-07 

5.8E-02 

O.OE+OO 

PPOOT 

7.4E+01 

1.0E-r06 

7.4E+01 

2.3E-01* 

7.a£*07a 

2.3E-01* 

O.OE+OO 

D I BRONKHLOROPROPANE 

1.8E+01 

O.CE-rOO 

1.8E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.9E-03 

OICYCLOPENTAOIENE 

5.4E+04 

O.OE+OO 

5.4E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-04 

DIELDRIN 

1 .6E+00 

1.0E+06 

1.6E+00 

2.0E+01* 

4.0E-04a 

2.0E+01+ 

O.OE+OO 

ENORIN 

2.5Er03 

8.6E+08 

2.5E+03 

1.3E-04 

3.9E-10 

1.3E-04 

O.OE+OO 

HEXACHLOROCYCLOPENTAOIENE 

1.7E+04 

3.7E+03 

3.0E+03 

3.1E-07 

1.4E-06 

1.7E-06 

O.OE+OO 

ISOORIN 

5.8E*02 

1.2E+07 

5.8E+02 

5.2E-03 

2.4E-07 

5.2E-03 

O.OE+OO 

TOLUENE 

2.5E+06 

O.OE+OO 

2.5E+06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4. IE-06 

ARSENIC 

2.2E+01 

O.OE+OO 

2.2E+01 

9.7E-01* 

O.OE+OO 

9.7E-01* 

O.OE+OO 

MERCURY 

3.3E*03 

O.OE+OO 

3.3E+03 

4.2E-05 

O.OE+OO 

4.2E-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volixne  VI-A>. 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-lc-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/ kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

1.7E+05 

1.5E*00 

4.6E+00* 

4.0E-05 

4.6E+00* 

O.OE+00 

BENZENE 

8.6E+02 

O.OEfOO 

8.6E*02 

O.OE-rOO 

O.OE«00 

0.0E«00 

1.9E-02 

BICYCLOHEPTADIENE 

3.2E+05 

O.OE-rOO 

3.2E+05 

O.OE^-OO 

O.OE-^OO 

O.OE-^OO 

4.6E-04 

CHLORDANE 

2.0E+01 

1.8E-r07 

2.0E*01 

1.0E-01* 

1. IE-07 

1.0E-01* 

O.OE+00 

CHLOROFORM 

4.0E+03 

O.OE-rOO 

4.0E+03 

O.0E-»00 

O.OE«00 

O.OE-rOO 

5.2E-03 

CHLOROPHENYLMETHYL  SULFIDE 

1.6E+05 

O.OE*O0 

1.6E+05 

O.OE+00 

O.OE-^OO 

0.0E*00 

1. IE-08 

CHLOROPHENYLHETHYL  SULFONE 

1.6£-r05 

O.OE+OO 

1.6E+05 

O.OE«0O 

O.OE-rOO 

O.OE+OO 

2.8E-09 

PPOOE 

7.4E+01 

1.0E+07 

7.4E+01 

5.8E-02 

4.2E-07 

5.8E-02 

O.OE-^OO 

PPOOT 

7.4E+01 

1.0E+06 

7.4E+01 

2.3E-01* 

7.8E-07a 

2.3E-01* 

0.0E«00 

D I BROMOCHLOROPROPANE 

1.8£*01 

O.OE-rOO 

1.8E«01 

0.0E«00 

O.OE+OO 

O.OE-rOO 

1.9E-03 

DICYCLOPENTAOIENE 

5.4E+04 

0.0E>00 

5.4E+04 

O.OE+00 

0.0E«00 

O.OE+00 

1.2E-04 

DIELDRIN 

1.6E+00 

1.0E-»06 

1.6E-»00 

2.0E-»01* 

4.0E-04a 

2.0E-r01« 

O.OE-^OO 

ENDRIN 

2.5E-r03 

8.6E'»08 

2.5E*03 

1.3E-04 

3.9E-10 

T.3E-04 

O.OE+00 

HEXACHLOROCYCLOPENT AD  I ENE 

1.7E->04 

3.7E-r03 

3.0E+03 

3. IE-07 

1.4E-06 

1.7E-06 

O.OE-^OO 

ISOORIN 

5.8E+02 

1.2E-r07 

5.8E+02 

5.2E-03 

2.4E-07 

5.2E-03 

O.OE+00 

TOLUENE 

2.5E-»06 

O.OE-rOO 

2.5E+06 

O.OE+00 

O.OE+00 

O.OE+00 

4.1E-06 

ARSENIC 

2.2Et-01 

O.OE+00 

2.2E+01 

9.7E-01* 

O.OE+00 

9.7E-01* 

O.OE+00 

MERCURY 

3.3E->-03 

O.OE-rOO 

3.3E+03 

4.2E-05 

O.OE+00 

4.2E-05 

0.0E*00 

a;  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one- tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'*'06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-lc-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

■  El 

VEI 

OPN 

ALDRIN 

2. IE-01 

1.1E+04 

2. IE-01 

3.3E-01* 

6. IE-04 

3.3E-01* 

O.Oll-OO 

BENZENE 

1.2E'»02 

O.OE-00 

1 .2E+02 

O.OE-00 

O.OE-00 

O.OE-OO 

2. BE- 01 

BICTCLOHEPTADIENE 

1 .4E«05 

O.OE+00 

I.AE-fOS 

O.OE-00 

O.OE-00 

O.OE-OO 

3.0E-113 

CHLORDANE 

2.7E+00 

1.2E-06 

2.7E+00 

7.4E-01* 

1.6E-06 

7.4E-01* 

O.OE-OC 

CHLOROFORM 

5.6E+02 

O.OE-00 

5.6E+02 

O.OE-00 

O.OE-00 

O.OE-OO 

7.8E-02 

CHLOROPHENYLMETHYL  SULFIDE 

7.0E+04 

O.OE-00 

7.0E-04 

O.OE-00 

O.OE-00 

O.OE-OO 

7.3E-08 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

Q.OE-00 

7.0E+04 

O.OE-00 

O.OE-OO 

O.OE-OO 

1.8E-08 

PPOOE 

1.0E+01 

6.9E-05 

1.0E-01 

4.2E-01* 

6.3E-06 

4.2E-01* 

O.OE-OO 

PPODT 

1.0E+01 

1.0E-06 

1.0E-01 

1.7E-00* 

1.2E-05a 

1.7E-00* 

O.OE-OO 

D I BROMOCHLOROPROPANE 

2.5E+00 

O.OE-00 

2.5E-00 

O.OE-00 

O.OE-OO 

O.OE-OO 

2.9E-02 

D I CYCLOPENTAD I ENE 

1.8E+04 

O.OE-OO 

1.8E-04 

O.OE-00 

O.OE-OO 

O.OE-OO 

7.5E-04 

DIELDRIN 

2.2E-01 

1.0E-06 

2.2E-01 

1.4E-02* 

6.0E-03a 

1.4E-02* 

O.OE-OO 

ENORIN 

1.  IE-03 

1.3E-08 

1.1E+03 

3. IE-04 

2.5E-09 

3. IE-04 

O.OE-OO 

HEXACHLOROCYCLOPENTADIENE 

5.7E-03 

1.3E-03 

1.1E+03 

9.0E-07 

3.9E-06 

4.SE-06 

O.OE-OO 

ISOORIN 

2.5E-02 

1.9E-06 

2.5E-02 

1.2E-02 

1.6E-06 

1.2E-02 

O.OE-OO 

TOLUENE 

1.  IE-06 

O.OE-00 

1. IE-06 

O.OE+00 

O.OE-OO 

O.OE-OO 

2.7E-05 

ARSENIC 

3.9E-00 

O.OE-00 

3.9E-00 

5.3E+00* 

O.OE-OO 

5.3E-00* 

O.OE-OO 

MERCURY 

2.0E-03 

O.OE-00 

2.0E-03 

7.1F-05 

O.OE-OO 

7. IE-05 

O.OE-OO 

a:  This  contaminant  saturates  the  soil  gas  and  produce  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  ’ .  greater  than  T.00E'*'06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-lc-6 

EXPOSURE  EVALUATIONS  FOR  COHHERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

I .9E«00 

O.OE-tOO 

1.9E+00 

3.6E+00* 

0.0E4^00 

3.6E+00* 

NA 

BENZENE 

1.1E*03 

O.OE+00 

1.1E+03 

O.OE'tOO 

O.OE+00 

O.OE+00 

NA 

BICYCLOHEPTAOIENE 

1.8E*05 

O.OE-rOO 

1 .8E+05 

O.OE+00 

O.OE'tOO 

O.OE+00 

NA 

CHLORDANE 

Z.SEtOI 

0.OE«OO 

2.5E+01 

B. IE-02 

0.0E»0O 

8. IE-02 

NA 

CHLOROFORM 

5.lE-t-03 

O.OEtOO 

5.1E+03 

O.OEOO 

O.OE+00 

O.OE-tOO 

NA 

CHLOROPHENYLMETHYL  SULFIDE 

9.1E+04 

0.0E-»OO 

9.1E-r04 

0.0E«00 

0.0E«00 

O.OE'tOO 

NA 

CHLOROPHEMYLMETHYL  SULFONE 

9.1E*04 

O.OE^OO 

9.1E+04 

O.OE+00 

O.OE'tOO 

O.OE-tOO 

NA 

PPOOE 

9.3E*01 

O-OE-tOO 

9.3E*01 

4.6E-02 

0.OE«^00 

4.6E-02 

NA 

PPODT 

9.3E+01 

O.QE-rOO 

9.3E+01 

1.8E-01* 

O.OE+OO 

1.8E-01* 

NA 

D 1 BROMOCHLOROPROPANE 

2.3E*01 

O.OE+00 

2.3E+01 

O.OE+00 

O.OE+00 

O.OE+OO 

NA 

OICYCLOPENTAOIENE 

1.7E+04 

O.OE-tOO 

1.7-*04 

O.OE'^00 

0.OE«^00 

O.OE+00 

NA 

DIELDRIN 

2.0E+00 

O.OE+OO 

2.0E+00 

1.6E+01* 

O.OE+00 

1.6E+01* 

NA 

ENDRIN 

1.4E-r03 

O.OE-rOO 

1 .4E+03 

2.4E-04 

O.OE-rOO 

2.4E-04 

NA 

HEXACHLOROCYCLOPENTADIENE 

5.5E+03 

O.OE-rOO 

5.5E-r03 

9.4E-07 

O.OE+00 

9.4E-07 

NA 

ISOORIN 

3.2E*02 

O.OE+00 

3.2E+02 

9.4E-03 

O.OE+00 

9.4E-03 

NA 

TOLUENE 

1.4E+06 

0.OE*OO 

1 .4E+06 

O.OE+00 

O.OE-rOO 

O.OE+00 

NA 

ARSENIC 

2.0E+01 

O.OE+00 

2.0E+01 

1.1E*00* 

O.OE+00 

1.1E+00* 

NA 

MERCURY 

1 .4E-r03 

O.OE+00 

1.4E+03 

1.0E-04 

0.OE*OO 

1.0E-04 

NA 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-Ic-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ENC 

ALDRIN 

1.2E-01 

2.3E+04 

O.OE-00 

1.2E-01 

5.9E-01* 

3.0E-04 

5.9E+01* 

O.OE-00 

NA 

BENZENE 

6.7E+01 

O.OE-00 

O.OE-00 

6.7E-01 

O.OE-00 

O.OE-00 

O.OE-00 

1.4E-01 

NA 

BICYCLOHEPTAOIENE 

3.3E+04 

O.OE-00 

O.OE-00 

3.3E+04 

O.OE-00 

O.OE-00 

O.OE-00 

3.4E-03 

NA 

CHLOROANE 

1.5E*00 

2.5E-06 

O.OE-00 

1.5E+00 

1.3E-00* 

8. IE-07 

1.3E-00* 

O.OE-00 

NA 

CHLOROFORM 

3. IE-02 

O.OE-00 

O.OE-00 

3. IE-02 

O.OE+00 

O.OE-00 

O.OE-00 

3.9E-02 

NA 

CHLOROPHENYLMETHYL  SULFIDE 

1.7E-04 

O.OE+00 

O.OE-00 

1 . 7E-04 

O.OE-00 

O.OE-00 

O.OE-00 

8.5E-08 

NA 

CHLCROPHENYLMETHYL  SULFONE 

1.7E-04 

O.OE-00 

O.OE-00 

1.7E+04 

O.OE+00 

O.OE-00 

O.OE-00 

2. IE-08 

NA 

PPOOE 

5.7E+00 

1.4E-06 

O.OE-00 

5.7E+00 

7.5E-01* 

3.  IE-06 

7.5E-01* 

O.OE-00 

NA 

PPDDT 

5.7E-00 

1.0E-06 

1.0E+Q6 

5.7E+00 

3.0E-00* 

5.SE-06a 

3.0E+00* 

O.OE-00 

NA 

D I BROMOCHLOROPROPANE 

1.4E+00 

O.OE-00 

O.OE-00 

1.4E+00 

O.OE-00 

O.OE-00 

O.OE-00 

1.4E-02 

NA 

DICYCLOPENTAOIENE 

1.2E-03 

O.OE-00 

O.OE-00 

1.2E-03 

O.OE-00 

O.OE-00 

O.OE-00 

8.7E-04 

NA 

DIELDRIN 

1.2E-01 

1.0E-06 

1.0E+06 

1.2E-01 

2.5E-02* 

3.0E-03a 

2.5E+02* 

O.OE+00 

NA 

ENDRIN 

2.5E+02 

1.1E+08 

O.OE-00 

2.5E-02 

1.3E-03 

2.9E-09 

1.3E-03 

O.OE-00 

NA 

HEXACHLOROCYCLOPENTADIENE 

3.8E-02 

4.9E+02 

O.OE-00 

2.2E-02 

1.3E-05 

1.0E-05 

2.4E-05 

O.OE+00 

NA 

ISOORIN 

5.9E-01 

1.7E-06 

O.OE-00 

5.9E-01 

5. IE-02 

I.8E-06 

5. IE-02 

O.OE-00 

NA 

TOLUENE 

2.6E+05 

O.QE-00 

O.OE-00 

2.6E+05 

O.OE-00 

O.OE-00 

O.OE-00 

3. IE-05 

NA 

ARSENIC 

1.6E-00 

O.OE+00 

O.OE-00 

1.6E-00 

1.3E-01* 

O.OE-00 

1.3E+01* 

O.OE-OO 

NA 

MERCURY 

4.6E-02 

O.OE-00 

O.OE-00 

4.6E-02 

3.0E-04 

O.OE+00 

3.0E-04 

O.OE+00 

NA 

This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compourxi.  The  SPPPLV  has  therefore  been  set  to 
1.00E*06  mg/kg  (See  volune  VI -A). 

•:  El  is  equal  to  or  exceeds  l.OE-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.4  SITE  SPSA-ld:  DRAINAGE  DITCHES  (formerly  Site  1-1:  Drainage 

Ditches;  EBASCO,  1987b/RIC  87196R01  and  EBASCO,  1988e/RIC  87196R01A) 

2.4.1  Site-Specific  Considerations 

Figure  SPSA-ld-1  and  Tables  SPSA-ld-1  and  SPSA-ld-2  depict  the  target  contaminants  for 
Site  SPSA-ld.  Site  SPSA-ld  lies  within  both  the  SPSA  and  the  Southern  Study  Area.  It 
was  therefore  split,  and  the  data  from  Borings  2,  3,  and  10  were  included  in  the  analysis. 
Although  evaluated  as  a  single  site  in  this  exposure  assessment,  the  South  Plants  SAR 
discusses  this  site  in  SPSA-ld,  SPSA-2d,  SPSA-5a,  and  SPSA-9a.  According  to  site 
history,  many  of  the  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be 
preseiit  in  Site  SPSA-ld  (EBASCO,  1987b/RIC  87196R01). 

2.4.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-ld  are  shown  in  Figure  SPSA-ld-1.  Table  SPSA-ld-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  Vl-A).  Table 
SPSA-ld-2  surrunarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.4.3  Site  Exposure  Summary 

Tables  SPSA-ld-3  through  SPSA-ld-7  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified.  The  depth  to  groundwater  below  Site  SPSA-ld  is  less 
than  10  ft,  therefore,  the  enclosed  space  vapor  inhalation  exposure  pathway  is  not  included 
in  the  calculation  of  the  cumulative  quantities. 


REA5/RPT0071.REA  VI-G  9/7/90  2:49  pm  rml 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-ld  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEl  values  less  than  1. 
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TABLE  SPSA-ld-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-ld 
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TABLE  SPSA-ld-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-ld 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  9  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

BICYCLOHEPTADIENE 

17000 

01519 

03/15/88 

BENZENE 

5700 

01519 

03/15/88 

CHLOROFORM 

10000 

01519 

03/15/88 

CHLOROPHENY  LMETH Y  L 

SULFIDE 

9.8 

01519 

03/15/88 

CHLOROPHENYLMETHYL 

SULFONE 

200 

01519 

03/15/88 

DIBROMOCHLOROPROPANE 

280 

01519 

03/15/88 

DI CYCLOPENTADI ENE 

11 

01519 

03/15/88 

TOLUENE 

8200 

01519 

03/15/88 

f  EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
i  FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE;  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-1d-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

ALORIN 

1.5E+00 

3.7E+06 

1.5E+00 

6.7E+01* 

2.7E-05 

6.7E+01* 

O.OE+OO 

BENZENE 

8.6E-rOZ 

O.OE-^OO 

8.6E«^02 

O.OE+00 

O.OE+00 

O.OE+00 

8.6E-04 

BICYCLONEPTADIENE 

3.2E+05 

O.OEeOO 

3.2E+05 

0.0E*D0 

O.OEeOO 

O.OEeOO 

2.  IE-05 

CHLOROFORM 

A.OE-tOS 

O.OE-fOO 

4.0E«03 

O.OE-tOO 

O.OE-^OO 

O.OE«^O0 

2.4E-04 

CHLOROPHENYLMETHYL 

SULFIDE 

1 .6E»05 

O.OE-^OO 

1 .6E+05 

O.OE-fOO 

O.OE+00 

O.OE-fOO 

5.2E-10 

CHLOROPHENYLHETNYL 

SULFONE 

1 .6E+05 

O.OE+00 

1.6E+05 

o.De*oo 

0.0E*0D 

O.OE+00 

1.3E-10 

PPODE 

7.AE+01 

2.3E-r08 

7.4E+01 

7.9E-04 

2.6E-10 

7.9E-04 

O.OE+00 

PPODT 

7.4E+01 

4.8E'r08 

7.4E+01 

4.2E-04 

6.5E-11 

4.2E-04 

O.OE+00 

0 I 8ROMOCHLOROPROPANE 

1.8E+01 

O.OE+00 

1.8E+01 

O.OE+00 

O.OE+00 

0.0E*00 

8.7E-05 

D I  CYCLOPENTAD I ENE 

5.4E+04 

O.OE+00 

5.4E*04 

O.OE-fOO 

O.OE-rOO 

O.OEi-OO 

5.3E-06 

DIELDRIN 

1 .6E+00 

1.EIE+06 

1 .6E+00 

6.4E+00* 

5.8E-06a 

6.4E+00* 

O.OE+00 

ENORIN 

2.5E+03 

1.4E*09 

2.5E+03 

1.9E-05 

3.3E-11 

1.9E-05 

O.OE+00 

ISODRIN 

5.8E*02 

2.7E+08 

5.8E*02 

1.7E-03 

3.7E-09 

1.7E-03 

O.OE+00 

TOLUENE 

2.5E*06 

2.0E+09 

2.5E+06 

8.0E-07 

1.0E-09 

8. IE-07 

1.9E-07 

COPPER 

4.2E+05 

O.OE+00 

4.2E+05 

2.0E-04 

O.OE+OO 

2.0E-04 

O.OE+00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E'r03 

7.6E-05 

O.OE+00 

7.6E-05 

0.0E*00 

ZINC 

2.0E+06 

O.OE-^OO 

2.0E+06 

5.SE-05 

O.OE+00 

5.5E-05 

O.OEvOO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (Sec  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1d-4 


CONTAMINANT 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 

DIRECT  INDIRECT  CIMULATIVE  DIRECT 

PPLV  PPLV  PPLV  El 

(mg/kg)  (mg/kg)  (mg/kg) 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

3.7E+06 

1.5E»00 

6.7E+01* 

2.7E-05 

6.7E+01* 

O.OE+00 

BENZENE 

8.6E+0Z 

O.OE+00 

8.6E*02 

O.OE+00 

O.OE+00 

O.OE+00 

8.6E-04 

BICYCLOHEPTAOIENE 

3.2E+05 

O.OE+OO 

3.2E+05 

O-OE-^OO 

0.0E«00 

O.OE+00 

2.1E-05 

CHLOROFORM 

4.0E+03 

O.OE+00 

4.0E+03 

O.OE+00 

O.OE+00 

O.OE+00 

2.4E-04 

CHLOROPHENYLMETHYL 

SULFIDE 

1.6E+05 

O.OEt-OO 

1.6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

5.2E-10 

CHLOROPHENYLHETHYL 

SULFONE 

1.6E+05 

0.OE>00 

l.bE-rOS 

O-OE-rOO 

0.0E*00 

O.OE-^OO 

1.3E-10 

PPODE 

7.4E+01 

2.3E«08 

7.4E+01 

7.9E-04 

2.6E-10 

7.9E-04 

O.OE+00 

PPODT 

7.4E+01 

4.8E+08 

7.4E+01 

4.2E-04 

6.5E-11 

4.2E-04 

O.OE-t^OO 

D I BROMOCHLOROPROPANE 

1.8E+01 

0.0E«00 

1.8E+01 

O.OE+00 

O-OE-^OO 

O.OE+00 

8.7E-05 

DICYCL'OPENTADIENE 

5.4E+04 

0.0E«00 

5.4E+04 

O.OE^OO 

O.OE+00 

O.OE-fOO 

5.3E-06 

DIELORIN 

1.6E*00 

1.0E+06 

1.6E+00 

6.4E+00* 

5.8E-06a 

6.4E*00» 

O.OE+00 

ENDRIN 

2.SE+03 

1.4E+09 

2.5E+03 

1.9E-05 

3.3E-11 

1.9E-05 

0.0E*00 

ISODRIN 

5.8E*02 

2.7E+08 

5.8E+02 

1.7E-03 

3.7E-09 

1.7E-03 

O.OE+00 

TOLUENE 

2.5E+06 

2.0E+09 

2,5E*06 

8.0E-07 

1.0E-09 

8. IE-07 

1.9E-07 

COPPER 

4.2E+05 

0.0E*OO 

4.2E+05 

2.0E-04 

O.OE+00 

2.0E-04 

O.OE+00 

MERCURY 

3.3E*03 

0.0E«O0 

3.3E+03 

7.6E-05 

O.OE+00 

7.6E-05 

O.OE+00 

ZINC 

2.0E+06 

0.0E«00 

2,0E+O6 

5.5E-05 

O.OE+00 

5.5E-05 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flu*  which  is  below  one-tenth  of 

the  critical  flu*.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  rag/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  l.OOE+06  the  calculations  inply  that  the  contaminant 

does  not  pose  inacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1d-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

2.5E+05 

2. IE-01 

4.BE+02* 

4.0E-04 

4.8E+02* 

O.OE+00 

BENZENE 

O.OEtOO 

1.2E'»02 

O.OE'^00 

O.OE'tOO 

O.OE^ 

1.3E-02 

BICYCLOHEPTAOIENE 

1  .AE+OS 

O.OE+OO 

1.4E+05 

O.OEOO 

O.OE'^00 

O.OE+00 

1.4E-04 

CHLOROFORM 

S.6E«02 

O.OE-tOO 

5.6E'»02 

O.OE+00 

O.OE+00 

O.OE4^0O 

3.6E-03 

CHLOROPHENTLMETHYL  SULFIDE 

7.0E+OA 

O.OE-»00 

7.0E+04 

O.OE+00 

O.OE4^00 

O.OE+00 

3.3E-09 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

O.OE-^OO 

7.0E+04 

O.OE'tOO 

O.OE-rOO 

0.OE«OO 

8.2E-10 

PPODF 

1.0E+01 

1.5E+07 

1 .OE+01 

5.7E-03 

3.9E-09 

5.7E-03 

O.OE+00 

PPOOT 

1.0E+01 

3.2E+07 

1.0E+01 

3.0E-03 

9.8E-10 

3.0E-03 

O.OE+00 

D 1 BROHOCHLOROPROPANE 

2.5E+00 

O.OE+00 

2.5E+00 

O.OE+00 

0.0E'»00 

O.OE+00 

1.3E-03 

01  CYCLOPENTAD I ENE 

1.8E+04 

O.OE+00 

I.SE^^OA 

O.OE+00 

O.OE-rOO 

0.0E«00 

3.4E-05 

OIELDRIN 

2.2E-01 

1.0E't06 

2.2E-01 

4.6E+01* 

8.8E-05a 

4.6E+01* 

O.OE+00 

ENDRIN 

1.1E+03 

2.1E+08 

1.1E+03 

4.4E-05 

2. IE-10 

4.4E-05 

O.OE-^00 

ISOORIN 

2.5E+02 

A.2E+07 

2.5E*02 

4.1E-D3 

2.4E-08 

4. IE-03 

O.OE+00 

TOLUENE 

1.1E+06 

7.0E+0a 

1.1E+06 

1.9E-06 

2.8E-09 

1.9E-06 

1.2E-06 

COPPER 

2.SE+05 

O.OE+00 

2.5E+05 

3.4E-04 

O.OE+00 

3.4E-04 

O.OE-rOO 

MERCURY 

2.0E*03 

O.OE+00 

2.0E+03 

1.3E-04 

O.OE+00 

1.3E-04 

O.OE+00 

ZINC 

m 

♦ 

o 

O.OE+00 

1.1E+06 

1.0E-04 

O.OE+OO 

1.0E-04 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  end  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volune  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E't06  the  calculations  inply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA- Id-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1 .9E+00 

O.OE+OO 

1 .9E+00 

5.3E+01+ 

O.OE+OO 

5.3E+01* 

NA 

BENZENE 

1.1E+03 

O.OE+00 

1.1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

NA 

BICYCLOHEPTADIENE 

1.8E+05 

O.OE+OO 

1 .8E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

NA 

CHLOROFORM 

5.1E+03 

O.OE+OO 

5.1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

NA 

CHLOROPHENYLHETHYL  SULFIDE 

9.1E*04 

O.OE+OO 

9.1E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

NA 

CHLOROPHENYLMETHYL  SULFONE 

9.1E*04 

O.OE+OO 

9.1E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

NA 

PPODE 

9.3E+01 

O.OE+OO 

9.3E+01 

6.2E-04 

O.OE+OO 

6.2E-04 

NA 

PPDDT 

9.3E+01 

O.OE+OO 

9.3E+01 

3.3E-04 

O.OE+OO 

3.3E-04 

NA 

DI BROMOCHLOROPROPANE 

2.3E+01 

O.OE+OO 

2.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

NA 

DICYCLOPENTAOIENE 

1.7E+04 

O.OE+OO 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

NA 

DIELDRIN 

2.0E+00 

O.OE+OO 

2.0E+00 

5.0E+00* 

O.OE+OO 

5.0E+00* 

NA 

ENDRIN 

1.4E+03 

O.OE+OO 

1 .4E+03 

3.3E-05 

O.OE+OO 

3.3E-05 

NA 

ISOORIN 

3.2E*02 

O.OE+OO 

3.2E+02 

3. IE-03 

O.OE+OO 

3. IE-03 

NA 

TOLUENE 

1.4E+06 

O.OE+OO 

1.4E+06 

1.4E-06 

O.OE+OO 

1.4E-06 

NA 

COPPER 

1.8E+05 

O.OE+OO 

1 .8E+05 

4.8E-04 

O.OE+OO 

4.8E-04 

NA 

MERCURY 

1.4E+03 

O.OE+OO 

1.4E+03 

1.8E-04 

O.OE+OO 

1.8E-04 

NA 

ZINC 

7.  BE +05 

O.OE+OO 

7.8E+05 

1.4E-04 

O.OE+OO 

1.4E-04 

NA 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  irply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1d-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/lcg>  (mg/kg) 

CUMULATIVE 

PPLV 

<ing/kg) 

DIRECT 

El 

INDIRECT 

El  ' 

CUMULATIVE 

El 

VEI 

OPN 

ENC 

ALDRIN 

1.2E-01 

S.OE-^OS 

O.OE+00 

1.2E-01 

8.6E+02* 

2.0E-04 

8.6E+02* 

O.OE'eOO 

NA 

BENZENE 

6.7E+01 

O.OE-t^OO 

O.OE-eOO 

6.7E+01 

O.OE'eOO 

O.OE+00 

O.OE-rOO 

6.4E-03 

NA 

BICrCLOHEPTAOIENE 

3.3E*04 

O.OE-eOO 

O.OE-eOO 

3.3E+04 

O.OE+OO 

0.0E«^00 

O.OE'eOO 

1.6E-04 

NA 

CHLOROFORM 

3.1E+02 

0.OE«OO 

O.OE+00 

3.1E+02 

0.0B*00 

0.0E*00 

O.OE+00 

1.8E-03 

NA 

CHLOROPHENYLMETHYL  SULFIDE 

1.7E+04 

O.OE-eOO 

O.OErOO 

1.7E+04 

O.OE'eOO 

0.0E*00 

O.OE+00 

3.9E-09 

NA 

CHLOROPHENYLMETHYL  SULFONE 

1.7E*04 

O.OE-eOO 

O.OE+00 

1.7E+04 

O.OE+00 

O.OE*OD 

O.OE^OO 

9.5E-10 

NA 

PPDDE 

5.7E+00 

3.0E*07 

O.OE«00 

5.7E+00 

1.0E-02 

1.9E-09 

1.0E-02 

O.OE+00 

NA 

PPDDT 

5.7E*00 

6.4E+07 

O.OE-eOO 

5.7E+00 

5.4E-03 

4.9E-10 

5.4E-03 

O.OEeOO 

NA 

D 1 BROMOCHLOROPROPANE 

1.4E*00 

O.OE-^OO 

O.OE+00 

1 .4E+00 

O.OE+00 

O.OE+00 

O.OE+00 

6.5E-04 

NA 

D I  CYCLOPENTAD I ENE 

1.2E+03 

O.OE-eOO 

O.OE-^OO 

1.2E+03 

O.OE-^00 

O.DE+OO 

O.OE^^OO 

4.0E-05 

NA 

DIELDRIN 

1.2E-01 

1.0E+06 

1.0E+06 

1.2E-01 

8.2E+01* 

4.4E-05a 

8.2E+01* 

O.OE+00 

NA 

ENDRIN 

2.5E+02 

1.8E+08 

O.OE+00 

2.5E+02 

1.8E-04 

2.5E-10 

1.8E-04 

O.OE+00 

NA 

I  SCX)R  I N 

5.9E+01 

3.6E+07 

O.OE+00 

5.9E+01 

1.7E-02 

2.8E-08 

1.7E-02 

O.OE+00 

NA 

TOLUENE 

2.6E-r05 

2.6E+08 

O.OE»00 

2.6E+05 

7.7E-06 

7.7E-09 

7.7E-06 

1.4E-06 

NA 

COPPER 

5.7E+04 

O.OE+00 

O.OE+00 

5.7E+04 

1.5E-03 

O.OE+00 

1.5E-03 

O.OE+00 

NA 

MERCURY 

4.6E+02 

O.OE+00 

O.OE+00 

4.6E+02 

5.4E-04 

O.OE+00 

5.4E-04 

O.OE*O0 

NA 

ZINC 

1.4E+05 

O.OE+00 

O.OE+00 

1.4E+05 

7.9E-04 

O.OE+00 

7.9E-04 

O.OE+00 

NA 

This  contaminant  saturates  the  soil  gas  and  produces  a  vapo'  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  t.  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
1.00E*06  tng/fcg  (See  volume  VI  A). 

*:  El  is  equal  to  or  exceeds  1.0E01 

If  the  PPLV  value  indicated  is  greater  than  1.00E»06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2.5  SITE  SPSA-le:  BURIED  M-1  PITS  (formerly  Site  1-13/2-18:  South  Plants 

Manufacturing  Complex/Shell  Chemical  Company  Spill  Sites;  EBASCO,  1988y/RIC 
88286R07) 

2.5.1  Site-Specific  Considerations 

Figure  SPSA-le-1  and  Tables  SPSA-le-1  and  SPSA-le-2  depict  the  target  contaminants  for 
Site  SPSA-le.  Borings  1,  4,  5,  and  J802  were  included  in  this  exposure  assessment, 
consistent  with  the  South  Plants  SAR.  The  historical  search  conducted  under  the 
contaminant  assessment  revealed  that  the  M-1  Pits  received  neutralized  waste  streams  from 
lewisite  production  and  related  activities  (EBASCO,  1988y/RIC  88286R07).  Some  of  the 
chemicals  involved  in  Lewisite  production  were  detected  in  the  soil  during  the  Phase  I  and 
Phase  II  investigations  in  the  immediate  vicinity  of  SPSA-le.  According  to  site  history,  no 
other  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
SPSA-le  (EBASCO,  1988y/RIC  88286R07). 

2.5.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-le  are  shown  in  Figure  SPSA-le-1.  Table  SPSA-le-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  because  direct  soil 
exposure  below  10  ft  is  assumed  to  be  negligible.  Table  SPSA-le-2  summarizes  the 
maximum  concentrations  detected  in  groundwater  together  with  the  well  number,  location, 
sampling  interval,  and  depth  to  groundwater. 

2.5.3  Site  Exposure  Summary 

Tables  SPSA-le-3  through  SPSA-le-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-le  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Chlordane 

Direct 

Direct 

Direct 

Dir/Ind 

Dicyclopentadiene 

Cumulative 

Cumulative  Dir/Ind 

Dir/Ind 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Cadmium 

Direct 

Direct 

Direct 

Direct 

Direct 

Mercury 

Direct 

Direct 

Direct 

Direct 

Direct 

Bicycloheptadiene 

- 

— 

- 

Indirect 

Dir/Ind 

Iso^n 

-- 

— 

- 

Indirect 

Direct 

Hexachlorocylopentadiene  Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 

It  should  be  noted  for  dicyclopentadiene,  the  cumulative  El  exceeds  0.1  for  a  regulated 
visitor  and  a  casual  visitor  but  the  direct  and  indirect  Els  do  not  exceed  0.1.  Site  SPSA-le 
is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed  population  PPLV 
(i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEl  value  greater  than  1: 

•  Benzene  (enclosed) 

•  Carbon  tetrachloride  (enclosed) 

•  Chlorobenzene  (enclosed) 

•  Chloroform  (enclosed) 

•  Dibromochloropropane  (enclosed) 

•  1,1-Dichloroethylene  (enclosed) 

•  Methylene  chloride  (enclosed) 

•  Tetrachloroethylene  (enclosed) 

•  1,1,2-Trichloroethane  (enclosed) 

•  Trichloroethylene  (enclosed) 
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TABLE  SPSA-le-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-le 


r^i 

Boring 

Number 

(S 

o 

»/^  ^  2^  »/^  ^  1  !  1  1 

Horizon 

Depth 

(ft) 

O  cf\  o  o  o  o  1  1  I  1 

Max. 

(ug/g) 

80 

5000+ 

2 

100 

4000+ 

3000+ 

10 

Boring 

Number 

rs 

O 

c 

w 

N 

0-0 

o 

0^00'^00*4cJ<N'^ 

'C 

o 

X 

Q 

Max. 

(ug/g) 

80 

5000+'' 

2 

100 

4000+ 

3000+ 

10 

110000+ 

3900 

64 

9400+ 

C 

‘-5 

2 

V  E  ^ 

5-  So 

Contaminant 

Aldrin 

Bicycloheptadic 

Chlordane 

Dieldrin 

Dicyclopentadii 

Hcxachlorocycl 

I.sodrin 

Arsenic 

Cadmium 

Lead 

Mercury 

E 

□ 


c 

E. 

V 


r 

cl! 

M 

g; 


s 


IQ 

> 


4> 


J  E 

S!  3 
^.1 
5  S 
o  ^ 

CO  2 


i- 


K  eo 

2  iS  "a 
inS.  s  c 


2-SS 


1 
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TABLE  SPSA-le-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-le 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER;  18  Feet 


CONCENTRATION  LOCATION  SAMPLE 

CHEMICAL  MAXIMUM  (WELL  NUMBER)  DATE 


1.1. 1- TRICHLOROETHANE 

1.1.2 - TRICHLOROETHANE 

1 . 1- DICHLOROETHYLENE 

1 . 1- DICHLOROETHANE 

1 . 2- DICHLOROETHYLENE 
M-XYLENE 

ALDRIN 

ATRAZINE  GT 

BICYCLOHEPTADIENE 

BENZOTHIAZOLE 

BENZENE 

CARBON  TETRACHLORIDE 
METHYLENE  CHLORIDE 
CHLOROFORM 

HEXACHLOROCYCLOPENTADIENE 

CHLOROBENZENE 

CHLORDANE 


2200 

36001 

01/5/89 

150 

36181 

05/10/88 

21 

01525 

12/16/88 

7.3 

01525 

12/16/88 

990 

01524 

01/10/89 

510 

36001 

02/11/88 

6,3 

36001 

02/11/88 

180 

36001 

02/11/88 

390 

36001 

01/5/89 

820 

01525 

12/16/88 

97000 

01525 

02/19/88 

540 

36181 

01/5/89 

8400 

01525 

12/16/88 

1200000 

01525 

12/16/88 

6.0 

01525 

12/16/88 

70000 

36181 

05/10/88 

3.6 

01525 

12/16/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  SPSA-le-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-le 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  18  Feet 


CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

CHLOROPHENYIMETHYL  SULFIDE 

1700 

01525 

02/19/88 

CHLOROPHENYLMETHYL  SULFOXIDE 

440 

01525 

12/16/88 

CHLOROPHENYIMETHYL  SULFONE 

7700 

01525 

12/16/88 

DIBROMOCHLOROPROPANE 

330 

01524 

01/10/89 

DICYCLOPENTADIENE 

550 

01525 

02/19/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

460 

01525 

12/16/88 

DITHIANE  « 

s  94 

01525 

12/16/88 

DIELDRIN 

1.2 

36001 

02/11/88 

DIMETHYL  DISULFIDE 

5300 

01525 

02/19/88 

DIMETHYIMETHYL  PHOSPHONATE 

870 

01525 

02/19/88 

ENDRIN 

14 

36001 

01/5/89 

ETHYLBENZENE 

640 

36001 

02/11/88 

ISODRIN 

0.25 

01524 

01/10/89 

TOLUENE 

7600 

01525 

02/19/88 

METHYLISOBUTYL  KETONE 

110000 

01525 

12/16/88 

HALATHION 

2.8 

36001 

01/5/89 

1,4-OXATHIANE 

16 

01525 

12/16/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  SPSA-le-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-le 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER;  18  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

PPDDE 

0.86 

01524 

01/10/89 

PPDDT 

1.5 

01524 

01/10/89 

PARATHION 

24 

01525 

12/16/88 

SUPONA 

44 

01524 

01/10/89 

TETRACHLOROETHYLENE 

1100 

01524 

02/17/88 

TRICHLOROETHYLENE 

7600 

36181 

05/10/88 

0,P-XYLENE 

1100 

36181 

05/10/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-1e-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CIMILATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

S.AE'TOb 

1 .5E+00 

5.3E+01* 

2.4E-05 

5.3E+01* 

4.4E-07 

ATRAZINE 

A.1E*04 

0.0E*00 

4.1E'>04 

D.DE«00 

0.0E«OO 

O.OE+00 

5.2E-14 

KNZENE 

8.6E*02 

0.OE«OO 

8.6E*D2 

O.OEvOO 

0.0E«00 

0.0E«00 

8.2E-03 

BENZOTHIAZOLE 

3.9E«(K 

O.OE'tOO 

3.9E+04 

D.0E«00 

O-OE+OO 

O.DE+00 

2.9E-08 

BICYCLOHEPTADIENE 

3.2E+05 

1.0E«06 

3.1E*05 

1.6E-02 

1.7E'04a 

1.6E'02 

O.OEr-OO 

CARBON  TETRACHLORIDE 

2.0E'>02 

0.0E«00 

2.0E«02 

O.OE«OD 

D.0E«00 

O.DE^OO 

7.9E-04 

CHLOROANE 

2.0EV01 

3.6EV08 

Z.OE'tOI 

1.0E-01* 

5.5E-09 

1.0E-01* 

1. IE-08 

CHLOROBENZENE 

1.6E«05 

O.0E»00 

1.6E05 

O.OE-rDD 

D.0E«00 

O.OE^OO 

5. IE-05 

CHLOROFORM 

A.0E«03 

O.OE-rOO 

A.OE'TOS 

0.DE«D0 

O.DE«OD 

0.0E«00 

1.5E-02 

CHLOROPHENYLMETHYL  SULFIDE 

T.6E+05 

O.OE+00 

1.6E05 

O.DE+OO 

0.0E«OO 

O.OE'tOO 

5.0E-08 

CHLOROPHENYLMETHYL  SULFONE 

1.6E'K)5 

o.oe«oo 

1.6E405 

D.OEvDO 

0.OE-»OO 

0.0E4^00 

2.7E-09 

CHLOROPHENYLMETHYL  SULFOXIDE 

1 .6E-rOS 

O.OE-fOO 

1.6£*0S 

O.OE'tOD 

D.OEvOO 

O.DEOO 

3.0E-10 

PPDDE 

7.4E+01 

0.0£«00 

7.4E*0t 

O.OE+00 

O.OE-rOO 

D.DE*00 

5.6E-09 

PPODT 

7.4E+01 

O.OE^OO 

7.4E+01 

0.OE*OO 

D.OE^OO 

0.0E*00 

7.0E-08 

D 1 BROMOCHLOROPROPAN E 

1.8E+01 

O.OE^OO 

1.8E*01 

0.0E*00 

0.0E«00 

0.0E«00 

5.8E-05 

l.l-OICHLOROETHANE 

2.8Er02 

0.0{*00 

2.8Er02 

O.OE+00 

O.OE-^OO 

O.DE+00 

1.7E-10 

1,T-0ICHL0R0ETHYLENE 

4.3E'»01 

0.0B*00 

4.3E+01 

O.OE+OO 

0.0E«00 

D.OEvOO 

4.0E-04 

1,2-DICHLOROETHYLENE 

1.7E+05 

O.OE*O0 

1.7E+05 

O.OE^OO 

O.OE*00 

D.OE'tOO 

O.OE^OO 

DICYCLOPENTADIENE 

5.4E+04 

1.0E+06 

2.8E+04 

7.4E-02 

6.8E-02a 

1.4E-01* 

O.OE^OO 

DIELDRIN 

1.6E«00 

1.0EV06 

1.6£*00 

6.4E+D1* 

6.5E-058 

6.4E+01* 

O.OE*O0 

DtlSOPROPYLHETHYL  PHOSPHONATE 

6.6EV05 

O.OE'tOO 

6.6E+05 

O.OE+00 

0.OE«^00 

O.OE+00 

8.9E-10 

DIHETHYLDISULFIDE 

6.7E*04 

O.OE«00 

6.7E*04 

0.0E*00 

0.0E*O0 

O.OEvOO 

4.2E-06 

OIMETHYMETHYL  PHOSPHONATE 

1.5E*05 

O.OE+00 

1.5E*05 

O.OE'^00 

0.0E*00 

0.0E*00 

O.OE+00 

DITHIANE 

8.3E-»04 

O.OE+00 

8.3E*04 

0.0£*00 

o.oe*oo 

O.OB*DO 

0.0E*00 

ENORtH 

2.5E+03 

O.OE'^00 

2.5E+03 

O.OE^OO 

0.0E*O0 

D.0E*00 

6.6E-11 

ETHYLBENZENE 

8.3E*05 

0.0E'»00 

8,3E*05 

O.OE'^00 

D.OEvOO 

0.DE*00 

3.8E-08 

HEXACNLOROCYCLOPENTAO lENE 

1.7E+04 

1.0E*06 

1.3E*04 

1.8E-01* 

4.9E-02a 

2.3E-01* 

0.OE*00 

ISOORIN 

S.8E>02 

2.4E*08 

5,8E+02 

1.7E-02 

4.TE-08 

1.7E-02 

7. IE-10 

MALAY HI ON 

1.7E+05 

O.OE^OO 

1.7E*05 

O.OE*O0 

O.OE«00 

D.0E*00 

1. IE-14 

METHYLISOBUTYl  KETONE 

4.1E+05 

O.OE+00 

4.1E*05 

O.OE+00 

0.0E*O0 

O.OE+00 

6. IE-07 

METHYLENE  CHLORIDE 

3.3E+03 

O.OE«00 

3.3E*03 

O.OE+00 

0.0E*00 

O.OE+00 

1.4E-04 

1,4-OXATHlANE 

2.5E*05 

O.OE+00 

2.5E*05 

O.OE+00 

0.0E*OO 

0.0E«OO 

0,0E*00 

PARATHION 

5.0E+04 

O.OE+00 

5.0E*04 

O.OE*00 

0.0E*OO 

O.OE+00 

2.2E-12 

SUPONA 

1.2E*03 

O.OE'^00 

1.2E*03 

O.OE^OO 

O.OE+00 

O.OE+OO 

1.4E-13 

TETRACHLOROETHYLENE 

5.1E*02 

O.OE«00 

5.1E+02 

0.0E*00 

0.0E*00 

0.0£*00 

4.2E-05 

TOLUENE 

2.5E*06 

0.OE*00 

2.5E+06 

O.OE'^DO 

O-OE^-OO 

0.DE*00 

9.8E-08 

1,1,1-TRICHLOROETHANE 

7.5E*05 

O.OE«00 

7.5E*05 

O.OE+00 

O-OE^-OO 

O.OE^OO 

1. IE-07 

I.I.Z-TRICHLOROETHANE 

4.3E*02 

0.OE*00 

4.3e*02 

O.OE*O0 

D.0E*00 

O.OE+00 

4.9E-06 

TRICHLOROETHYLENE 

2.3E*03 

O.OE-^OO 

2.3E*03 

O.OE^OO 

O.OE^OO 

0.0E«00 

5.6E-04 

M-XYLENE 

1.4E*07 

O.OE-^OO 

1.4E*07 

O.OE+00 

0.0E*00 

0.0E«00 

4. IE-08 

O.P-XYLENE 

1.4E+07 

0.0E«OO 

1.4E*07 

O.OE+00 

D.OE*00 

O.OE'tOO 

8.9E-08 

ARSENIC 

2.2E*01 

O.OE'tOO 

2.2E*01 

5.1E+03* 

O.OE^OO 

5.1E*03* 

O.OE'tOO 

CADMIUM 

4.5E«02 

0.OE*O0 

4.5E*02 

8.6E*00* 

0.0E*00 

8.6E+00* 

O.OE'tOO 

LEAD 

1.5E+04 

o.oe«oo 

1.5E+04 

4.TE-03 

O.0E«’00 

4. IE-03 

O.OE«00 

MERCURY 

3.3E*03 

0.0E«^00 

3.3€»03 

2.8E+00* 

O.OE*OQ 

2.8£*00» 

O.OE*O0 

•:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  coopound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  voluee  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E«06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1e-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

INDIRECT 

PPLV 

CUMULATIVE 

PPLV 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

3.4E'»06 

1.5E*00 

5.3E+01* 

2.4E-05 

5.3E*01* 

4.4E-07 

ATRAZIME 

4.1E«04 

0.0E400 

4.1E'»04 

0.0E«^00 

0.0E4OO 

0.0E400 

5.2E-14 

BENZENE 

B.6E«02 

0.0E4O0 

8.6E*02 

O.OE«O0 

0.OE4OO 

0.0E400 

8.2E-03 

BENZOTHIAZOLE 

3.9E«04 

0.0E«00 

3.9E+04 

0.0E«00 

O.OEeOO 

O.OE+OO 

2.9E-08 

BICYCLOHEPTADIENE 

3.2E*05 

I.OE'TOd 

3.1E+05 

1.6E-02 

1.7E-04a 

1.6E-02 

0.OE4OO 

CARBON  TETRACHLORIDE 

2.0E«02 

O.OE^OO 

2.0E+Q2 

O.OE«00 

0.0E400 

O.OE^OO 

7.9E-04 

CHLORDANE 

2.0E«01 

3.6EV06 

2.0E«0t 

1.0E-0I* 

5.5E-09 

1.0E-01* 

1. IE-08 

CHLOROBENZENE 

T  .6E«05 

O.OEtOO 

T.dE^OS 

O.OE+00 

0.OE40O 

0.0E4OO 

5.1E-0S 

CHLOROFORH 

4.0E'r03 

0.0E*00 

A.OE^OS 

O.OE+00 

0.0E400 

0.0E400 

1.5E-02 

CNLOROPNENrLNETHn  SULFIDE 

1.6E«0S 

0.0E«^00 

1.6E«05 

0.0E*00 

0.DE400 

D.0E400 

S.OE-08 

CHLOROPNENYLHETHYL  SULFONE 

1 .6E«0$ 

0.0E«O0 

1.6E«05 

O.OE^OO 

0.0E400 

0.0E400 

2.7E-09 

CHLOROPhENYLNETHYL  SULFOXIDE 

1 .6E+0S 

0.0E«00 

l.dE^OS 

0.0E«00 

O.OE400 

D.0E400 

3.0E-10 

PPODE 

7.4E+01 

0.OE4O0 

7.4E+01 

O.OEOO 

0.0E400 

O.0E400 

5.6E-09 

PPOOT 

7.4E*01 

0.0E«O0 

7.4E+01 

O.OE«O0 

0.0E400 

0.OE4O0 

7.0E-08 

DIBROMOCHLOROPROPANE 

1 .8£*01 

0.0E«O0 

1.8E+01 

O.OE^^OO 

0.0E400 

0.0£*00 

S.8E-05 

t.t-DlCHLOROETHANE 

2.8E*02 

0.OE«OO 

2.8E*02 

0.0E*00 

0.0E400 

0.0E400 

1.7E-10 

1,1-DICHLOROETHTLENE 

4.3E+01 

0.0E-»O0 

4.3E+01 

O.OE^OO 

0.OE400 

O.OE400 

<..0E-04 

1.2-DICHLOROETHTLENE 

1.7E«05 

0.0E-»00 

1.7E+0S 

0.0£*00 

O.OEOO 

0.OE4O0 

0.OE*00 

DICYCLOPENTAOIENE 

5.4E*04 

1 .0E*06 

2.8E*04 

7.4E-02 

6.8E-02a 

1.4E-01* 

O.OE+00 

DIELDRIH 

1 .BE^QO 

1 .0£*06 

1.6£*00 

6.4E*01* 

6.3E-0Sa 

6.4E401* 

0.0E400 

OIISOPROPYLMETHTL  PNOSPNONATE 

6.AE*05 

O.OE+00 

6.6E«05 

0,0E*00 

O.OE+OO 

0.0E400 

8.9E-10 

OIMETHYLOISULFIOE 

6.7E*04 

0.0E*00 

6.7E*04 

0.0E400 

O.OE+OO 

0.0E400 

4.2E-06 

DIMETHYMETHYL  PHOSPHOHATE 

1 .5E*05 

O.OE*0O 

T .5E+05 

O.OE+OO 

O.OE+00 

O.OE^OO 

O.OE^OO 

DITHIANE 

8.3E*04 

0.0E*00 

8.3E*04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENDRIN 

2.5E+03 

0.0E*00 

2.5E*03 

0.0E*00 

O.OE4O0 

O.OEfOO 

6.6E-11 

ETHYLBENZENE 

8.3E+05 

0.0E*00 

8.3E+05 

0.0E400 

O.OE-rOO 

0.0E*00 

3.8E-08 

HEXACMLOROCYCLOPENTAO 1 ENE 

1.7E+04 

1.0E*06 

1 .3E*04 

T.8E-01* 

4.9E-02S 

2.3E-01* 

0.OE4OO 

ISOORIN 

5.8E+02 

2.4E«08 

5.eE*02 

1.7E-02 

4. IE-08 

1.7E-02 

7.1E-T0 

HALATNION 

1.7E*05 

0.0E400 

1.7E+05 

0.0E*00 

O.OE+OO 

D.DE*00 

1. IE-14 

NETHYLISOBUTYL  KETONE 

4.1E+05 

0.0E«00 

4.1E*05 

0.OE*OO 

0.OE4O0 

0.0E*00 

6. IE-07 

METHYLENE  CHLORIDE 

3.3E+03 

O.OE+00 

3.3E*03 

0.0E400 

0.0E4O0 

D.0E*00 

1.4E-04 

1,4-OXATHIANE 

2.5E*05 

O.OE*00 

2.5E*05 

0.OE4OO 

O.OE+OO 

D.0E*O0 

O.OE+00 

PtRATHlON 

5.0£«04 

0.0£*00 

5.0E+04 

O.OE+OO 

0.0E*00 

0.0E*00 

2.2E-12 

SUPONA 

1.2E+03 

0.0E«00 

1.2E*03 

0.0E4OO 

0.0E400 

0.OE*OO 

1.4E-13 

TETRACHLORQETHYLENE 

5.1E+02 

0.0E«00 

5.1E*02 

0.0E400 

0.OE4O0 

O.OEvOO 

4.2E-05 

TOLUENE 

2.SE*06 

O.OE«00 

2.5E«06 

O.OE+OO 

0.0E400 

O.OEvOO 

9.8E-08 

I.T.T-TRICHLOROETHANE 

7.5E*05 

0.0E«00 

7.5E*05 

O.OE+OO 

0.OE4O0 

0.0E400 

1.1E-07 

1,1,2'TRICHLOROETHAHE 

4.3E>02 

0.0E«00 

4.3E+02 

0.OE4OO 

0.OE40D 

0.0E400 

4.9E-06 

TRICHLOROETHYLENE 

2.3E*05 

0.0E*00 

2.3E*03 

0.0E*OO 

0.0E4O0 

0.0E400 

S.6E-04 

M-XYLENE 

1.4E*07 

O.OE^OO 

1 .4E*07 

0.OE4OO 

0.K*00 

O.OE*0O 

4. IE-08 

O.P-KYLENE 

1 .4E*07 

0.OE*00 

1.4E*07 

0.OE4OO 

0.OE*00 

0.0E400 

8.9E-08 

ARSENIC 

2.2E-*01 

O.OE^OO 

2.2£*01 

5.1E403* 

0.0E400 

5.1E403* 

0.0E4O0 

CADMIUM 

4.5E«02 

0.0E*00 

4.5E*02 

8.6E*00» 

0.OE4O0 

8.6E400* 

O.OE400 

LEAD 

1.5E*04 

0.0E«00 

1 .5E*04 

4. IE-03 

0.0E400 

4. IE-03 

0.0E400 

MERCURY 

3.3E*03 

0.OE«OO 

3.3E+03 

Z.BE+OO* 

O.OE4O0 

2.8E400* 

0.OE4OO 

a:  This  contaminant  saturates  the  soil  gas  end  produces  e  vapor  flux  i^ich  is  belou  one-tenth  of 

the  critical  flux.  The  SPPPIV  for  this  contaminant  it  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E«06  mg/kg  (See  volute  VI -A). 

*:  El  it  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  itply  that  the  contmsinant 

does  not  pose  utacceptable  chronic  exposure  through  the  exposure  pathuay  considered,  even  in  its  pure  form. 


2-60 


SPSA-1e-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAHINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(aig/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

2.2E-05 

2. IE-01 

3.9E-02- 

3.6E-04 

3.9E-02* 

6.6E-06 

ATRAZINE 

I.BE-rOA 

O.OE-00 

1.88-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

3.3E-13 

BENZENE 

1.2E'r02 

O.OE-00 

1.2E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.2E-01 

BENZOTHIAZOLE 

1.7E+04 

O.OE-OO 

1.7E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.9E-07 

BICrCLOHEPTADIENE 

1 .4E*0S 

1.0E-06 

1.3E-05 

3.7E-02 

4.8E-04a 

3.7E-02 

O.OE-OO 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE-OO 

2.7E-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.2E-02 

CHLOROANE 

2.7E400 

2.4E-07 

2.7E-00 

7.4E-01* 

8.3E-08 

7.4E-01* 

1.7E-07 

CHLOROBENZENE 

6.aE«04 

O.OE-OO 

6.8E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

3.3E-04 

CHLOROFORM 

5.6E«02 

O.OE-OO 

5.6E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

2.3E-01 

CHLOROPHENTLHETHYL  SULFIDE 

/.OE'tCK 

O.OE-OO 

7.0E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

3.2E-07 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

O.OE-OO 

7.0E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.8E-08 

CHLOROPHENYLMETHYL  SULFOXIDE 

7.0E4^04 

O.OE-OO 

7.0E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.9E-09 

PPODE 

1.0E+01 

O.OE-OO 

1.0E-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

8.4E-08 

PPOOT 

1.0E*01 

O.OE-OO 

1.0E-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1. IE-06 

D 1 BROHOCHLOROPROPANE 

2.5E+00 

O.OE-OO 

2.5E-00 

O.OE-OO 

O.OE-OO 

O.OE-OO 

8.8E-04 

1,1-DICHLOROETHANE 

3.9E+01 

O.OE-OO 

3.9E-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

2.5E-09 

1,1-DICHLOROETHYLENE 

5.9£r00 

O.OE-OO 

5.9E-00 

O.OE-OO 

O.OE-OO 

O.OE-OO 

6. IE-03 

1,2-DICHLOROETHYLENE 

7.0E*04 

O.OE-OO 

7.0E-04 

D.OE-00 

O.OE-OO 

O.OE-OO 

O.OE-OO 

D1 CYCLOPENTAD I ENE 

I.SE'tCK 

2. IE-04 

9.8E-03 

2.2E-01- 

1.9E-01* 

4. IE-01* 

O.OE-OO 

OIELDRIN 

2.2E-01 

1.0E-06 

2.2E-01 

4.6E-02* 

9.8E-04a 

4.6E-02* 

O.OE-OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.8E+05 

O.OE-OO 

2.8E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

5.8E-09 

DIMETHYLOtSULFlDE 

2.9e+04 

O.OE-OO 

2.9E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

2.7E-05 

DIMETHYMETHYL  PHOSPHONATE 

6.3E*04 

O.OE-OO 

6.3E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

O.OE-OO 

DITHIANE 

3.5E+04 

O.OE-OO 

3.5E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

O.OE-OO 

ENDRIN 

1.1E+03 

O.OE-OO 

1. IE-03 

O.OE-OO 

O.OE-OO 

O.OE-OO 

4.2E-10 

ETHYLBENZENE 

3.5E+05 

O.OE-OO 

3.5E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

2.4E-07 

HEXACHLORKYCLOPENTAD I  ENE 

5.7E*03 

2.2E-04 

4.5E-03 

5.3E-01* 

1.4E-01* 

6.7E-01* 

O.OE-OO 

ISOORIN 

2.5E^02 

3.8E-07 

2.5E-02 

4. IE-02 

2.7E-07 

4. IE-02 

4.6E-09 

MALATHION 

7.0E*04 

O.OE-OO 

7.0E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

7. IE-14 

METHYL ISOBUTYL  KETONE 

1.7E+05 

O.OE-OO 

1.7E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

3.9E-06 

METHYLENE  CHLORIDE 

4.5E»02 

O.OE-OO 

4.5E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

2.2E-03 

1,4-OXATHIANE 

1. IE-05 

O.OE-OO 

1. IE-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

O.OE-OO 

PARATHION 

2. IE-04 

O.OE-OO 

2. IE-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.4E-11 

SUPONA 

5.3E-02 

O.OE-OO 

5.3E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

8.7E-13 

TETRACHLOROETHYLENE 

7. IE-01 

O.OE-OO 

7. IE-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

6.3E-04 

TOLUENE 

1. IE-06 

O.OE-OO 

1. IE-06 

O.OE-OO 

O.OE-OO 

O.OE-OO 

6.4E-07 

1,1,1-TRlCHLOROETHANE 

3.2E-05 

O.OE-OO 

3.2E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

7.3E-07 

1,1,2-TRICHLOROETHANE 

6.0E-01 

O.OE-OO 

6.0E-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

7.4E-05 

TRICHLOROETHYLENE 

3.2E-02 

O.OE-OO 

3.2E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

8.5E-03 

M-XYLENE 

S.BE-06 

O.OE-OO 

5.8E-06 

O.OE-OO 

O.OE-OO 

O.OE-OO 

2.7E-07 

0,P-XYLENE 

S.8E-06 

O.OE-OO 

S.8E-06 

O.OE-OO 

O.OE-OO 

O.OE-OO 

5.7E-07 

ARSENIC 

3.9E-00 

O.OE-OO 

3.9E-00 

2.8E-04* 

O.OE-OO 

2.aE-04* 

O.OE-OO 

CADMIUM 

S.8E-01 

O.OE-OO 

5.8E-01 

6.8E-01* 

O.OE-OO 

6.8E-01* 

O.OE-OO 

LEAD 

9.2E-03 

O.OE-OO 

9.2E-03 

6.9E-03 

O.OE-OO 

6.9E-03 

O.OE-OO 

KRCURY 

2.0E-03 

O.OE-OO 

2.0E-03 

4.8E-00* 

O.OE-OO 

4.8E-00* 

O.OE-OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  voluite  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E«06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  Us  pure  form 
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SPSA-le-6 

EXPOSURE  EVALUATIONS  TOR  COHHERCIAL  WORKERS 


CONTANINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(a«/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1.9E+00 

4.0E-01 

3.3E-01 

4.2E+01* 

2.0E+02* 

2.4E*02» 

3.2E-02 

ATRAZINE 

2.3E404 

0.OE400 

2.3Ee04 

0.0E«00 

O.OEeOO 

O.OEeOO 

1. IE-08 

BENZENE 

1.1E+03 

0.OE4O0 

1.1E+03 

0.0E«00 

O.OEeOO 

O.OE'^00 

5.9E+02 

BENZOTHIAZOLE 

2.2EeOA 

O.OE4O0 

2.2Ee04 

O.OE+OO 

O.OE«^00 

O.OEeOO 

6.4E-03 

BICrCLONEPTAOIENE 

I.BEeOS 

2.1E402 

2.1E402 

2.8E-02 

2.4E*01* 

2.4E+01* 

0.0E«00 

CARBON  TETRACHLORIDE 

2.SE«02 

O.OE+00 

2.5E«02 

O.OEeOO 

O.OEeOO 

O.OEeOO 

5.7E*01 

CHLORDANE 

2.5Ee01 

1.4Ee04 

2.5£e01 

8.1E-02 

1.5E-04 

8. IE-02 

8.2E-04 

CHLOROBENZENE 

8.8E«04 

O.OE-MKI 

8.8Ee04 

O.OEOO 

O.OEeOO 

O.OEeOO 

1.1E01 

CHLOROFORN 

5.1E+03 

O.OE^OO 

5.1E403 

O.OEeOO 

O.OEeOO 

O.OEeOO 

1.1E*03 

CHLOROPHENYLNETHYL  SULFIDE 

9.1Ee04 

O.OE'fOO 

9.1E+04 

O.OE^OO 

O.OEOO 

O.OEeOO 

1. IE-02 

CHLOROPHENYLHETHYL  SULFONE 

9.1E*04 

0.0E«00 

9.1E*04 

O.OE^OO 

O.OE«^0O 

O.OE^OO 

S.9E-04 

CHLOROPHENYLNETHYL  SULFOXIDE 

9.1E+04 

O.OE^OO 

9.1E+04 

O.OE+00 

O.OE'tOO 

0.0E*00 

6.4E-05 

PPDOE 

9.3E*01 

O.OE^OO 

9.3E*01 

O.OE^OO 

O.OE+00 

O-OE^-OO 

4.0E-04 

PPDDI 

9.3E+01 

0.OE«OO 

9.3E+01 

O.OE'tOO 

0.0E*00 

O.OE'^00 

5.1E-03 

DI BROHOCHLOROPROPANE 

2.3E«01 

O.OE^OO 

2.3E+0T 

O.OE+00 

O.OE«^O0 

0.0E«00 

4.2E+00 

1,f-OtCHLOROETNANE 

3.6E«02 

O.OE-^OO 

3.6E+02 

O.OE<^00 

O.OE+00 

O.OE^OO 

1.2E-05 

1,1-DICHLOROETHYLENE 

S.4E*01 

O.OE^OO 

S.4E*01 

O.OE-rOO 

O.OE*DO 

O.OEOO 

2.9£*01 

T,2-0ICHL0R0ETHYL£ME 

9.2E+04 

O.OE+00 

9.2E+04 

O.DE*DO 

O.OE+00 

D.OE*DD 

O.OE+00 

DICYCLOPENTAOIENE 

1.7E»04 

5.3E-01 

5.3E-01 

2.3E-01* 

7.6E+03* 

7.6£*03* 

O.OE*O0 

OIELDRIN 

2.0E«00 

5.8E«01 

1.9E+00 

5.0E*01* 

1.7E+00* 

5.2E+01* 

O.OE*00 

DIISOPROPYLMETHTL  PHOSPHONATE 

3.7E*05 

O.OE+00 

3.7E*05 

O.OE+00 

O.0E«O0 

O.OE+00 

1.9E-04 

DIHETHYLOISULFIDE 

3.7E*04 

0.OE«^00 

3.7E*04 

O.OE^OO 

O.OE+OO 

O.OE^-OO 

9.0E-01 

DIMETHYHETHYL  PHOSPHONATE 

8.2E404 

O.OE^OO 

8.2E+04 

O.OE+OO 

O.OEeOO 

0.0E*00 

0.0E*00 

DITHIANE 

4.6E*04 

O.OE^OO 

4.6E+04 

O.OE-^OO 

0.0E*00 

0.0E*O0 

O.OE*O0 

ENDRIN 

1.4E+03 

0.0E'»00 

1.4E*03 

O.OE+00 

0.0E*00 

O.OE+00 

1.4E-05 

ethylbenzene 

4  6E*05 

0.0E*00 

4.6E*05 

0.0E*00 

0.0E*00 

0.OE*OO 

8.2E-03 

HEXACHLOROCYCLOPENIAOIENE 

5.5E+03 

T.9E+01 

1.9£*01 

5.5E-OT* 

1.6E+02* 

1.6E+02* 

O.OE+00 

ISOORIN 

3.2E«02 

6.7E+01 

5.5E*01 

3. IE-02 

1.5E-01* 

1.BE-01* 

1.5E-04 

MALATNION 

9.ZE*04 

O.OE*0O 

9.2E*04 

0.0E*OO 

O.OE+OO 

O.OE+OO 

2.4E-09 

METHYLIS08UTYL  KETONE 

2.2E»05 

O.OE+00 

2.2E*05 

O.OE+00 

O.OE*00 

0.0E*00 

1.3E-01 

METHYLENE  CHLORIDE 

4.1E*03 

O.OE^^OO 

4.1E*03 

O.0E*O0 

O.OE+00 

O.0E*OO 

1.0E*01 

1,4-OXATHIANE 

1.4E*05 

0.0E«00 

1.4E*05 

O.OE*00 

0.0E*00 

0.OE*OO 

O.OE+00 

PARATKION 

2.7E»04 

O.OE+00 

2.7E*04 

0.0E*00 

O.OE+00 

O.OE'tOO 

4.7E-07 

SUPONA 

6.9E«02 

0.0E*00 

6.9E*02 

O.OE^OO 

0.0E*00 

0.0E*00 

2.9E-08 

TETRACHLOROETHYLENE 

6.SE>02 

O.OEeOO 

6.5E*02 

O.OE^OO 

O.OEtOO 

O.OEeOO 

3.0Ee00 

toluene 

1.4E*06 

0.0E*00 

1.4E*06 

O.OE^OO 

0.0E*00 

O.OE+00 

2.1E-02 

1,1,1-TRICHLOROETHANE 

4.2E'>05 

0.OE*OO 

4.2E*05 

0.0E*00 

O.OE*O0 

0.0E*00 

2.4E-02 

1.1,2-TRICHLOROETHANE 

5.5E»02 

O.OEeOO 

5.5E*02 

0.0E«00 

O.OE«O0 

O.OEeOO 

3.5E-01 

TRICHLOROETHYLENE 

2.9E«03 

0.0E*00 

2.9E*03 

O.OE^OO 

O.OEeOO 

O.NeOO 

4.1E+01 

M-XYLENE 

7.0E*06 

O.OEeOO 

7.0E*06 

O.OE*00 

O.OE^OO 

O.OEeOO 

8.9E-03 

0,P-XYLENE 

7.0£*06 

O.OEeOO 

7.0E*06 

O.OE^OO 

O.OE+00 

O.OEeOO 

1.9E-02 

ARSENIC 

2.0E*01 

O.OE^OO 

2.0E*01 

5.5E+03* 

0.0E«00 

5.5E+03* 

0.0E*00 

CADMIUM 

3.6E«02 

0.0E«00 

3.6E*02 

1.1E*01* 

0.0E«00 

1.1E*01* 

O.OE«O0 

LEAD 

6.5Ee03 

0.0E*00 

6.5E*03 

9.8E-03 

0.0E«00 

9.8E-03 

0.0E«00 

MERCURY 

1.4E*03 

O.OEeOO 

1.4E»03 

6.7E+00* 

O.OEeOO 

6.7E*00‘ 

O.OE+00 

*:  El  it  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  it  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1e-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


WTAMINAHT 


ALDRIN 

ATRAZIHE 

BENZENE 

BENZOTHIAZOLE 

BICrCLOHEPTADIENE 

CARBON  TETRACHLORIDE 

CHLOROANE 

CHLOROBENZENE 

CNIOROFORN 

CHLOROPHEHYLHETHYL  SULFIDE 
CHLOROPHENYLHETHYL  SULFONE 
CHLOROPHEHYLHETHYL  SULFOXIDE 
PPODE 
PPDDT 

D1 BROHOCHLOROPROPANE 

1.1- OICHLOROETHANE 

1.1- DICHLOROETHYLENE 

1.2- DICHLOROETHYLENE 
DICYCLOPENTADIENE 
OIELORIN 

oiisopropylhethyl  phosphorate 

r  MYLOtSULFIOE 

D.  HYMETHYL  PHOSPHORATE 

DITHIANE 

ENDRIN 

ETHYLBENZENE 

NEXACHLOROCYCLOPENTAOIENE 

ISOORIN 

MALATHION 

hethtl  isobutyl  ketone 

HETHYLENE  CHLORIDE 
1,4-OXATHIANE 
PARATH10N 
SUPONA 

TETRACHLOROETKYLENE 

TOLUENE 

1,1,1-TRICHLOROETHANE 
1,1,Z-TRICHL0R0ETHANE 
TRICHLOROETHYLENE 
H- XYLENE 
O.P-XYLENE 

ARSENIC 

CADHIUH 

LEAD 

MERCURY 


DIRECT  INDIRECT 


PPLV 

(mg/Rgl 

OSVI 

(ng/kgl 

ESVI 

(mg/kg) 

1.ZE-01 

4.5E+05 

4.0E-01 

4.2E+03 

O.OE«00 

O.OE^OO 

6.7E*01 

0.0E*00 

0.08*00 

4.0E«03 

O.OE^OO 

0.0E*00 

3.3E+04 

3.9E*06 

6.2E*02 

1.5E+01 

0.0E*00 

O.OE*O0 

1.5E+00 

4.8E*07 

5.2E+00 

1.SE'r04 

O.OE«O0 

O.0E*00 

3.1E+02 

O.OE*O0 

0.06*00 

1.rE*04 

O.OE«^O0 

0.06*00 

1.7E*04 

O.OE*O0 

0.06*00 

1.7E+04 

O.OE«O0 

0.06*00 

5.7E*00 

0.0E*00 

0.0E*O0 

5.7E*00 

O.OE'»O0 

0.06*00 

1.4E+00 

0.0E*00 

O.OE*O0 

2.3E*01 

O.OE«O0 

O.OE*00 

3.2E+00 

O.OE+OO 

0.0E*00 

1.7E*04 

O.OE'tOO 

0.0£*00 

1.2E+03 

7.8£*03 

1.66*00 

1.2E-01 

2.0£*05 

1.96*01 

6.8E*04 

O.OE*00 

0.06*00 

6.9E+03 

0.0£*00 

0.06*00 

1.5E*04 

O.OE'^00 

0.0E*00 

8.5E*03 

O.OE-rOO 

O.0E*O0 

2.5E*02 

O.OE*O0 

0.06*00 

8.5E*04 

0.0E*00 

0.06*00 

3.8E*02 

8.2E*03 

5.8E*01 

5.9E*0I 

3.2E*07 

2.0E*02 

1,7E*04 

0.0E«00 

0.06*00 

4.0E*04 

O.OE*O0 

0.06*00 

2.5E»02 

O.OE*O0 

0.0E*00 

2.5E*04 

O.OE*O0 

0.06*00 

5.1E»03 

O.0E*O0 

0.06*00 

1.3E*02 

O.OE*O0 

0.06*00 

4.1E+01 

0.0E*00 

0.06*00 

2.6E*05 

O.OE*00 

O.0E*O0 

7.8E*04 

O.OE«O0 

0.06*00 

3.4E*01 

O.OE*O0 

0.0E*00 

1.8e«02 

O.OE*O0 

0.06*00 

8.8£»05 

O.OE*O0 

0.0E*00 

8.8E*0S 

O.OE+OO 

O.OE*O0 

1.6E*00 

0.0E«00 

0.06*00 

7.6£*00 

O.OE'tOO 

0.0E*00 

2.2E*03 

0.0E*00 

0.06*00 

4.6E«02 

O.OE*00 

0.06*00 

CUMULATIVE 

PPLV 

(MB/kg) 

DIRECT 

61 

INDIRECT 

61 

9.0E-02 

6.9E*02* 

2.06*02* 

A.2E*03 

0.06*00 

0.06*00 

6.7E*01 

0.06*00 

0.06*00 

4.06*03 

0.06*00 

0.06*00 

6.1E*02 

1.56-01* 

8.16*00* 

1.56*01 

0.06*00 

0.06*00 

1.2E*00 

1.36*00* 

3.96-01* 

1.5E*04 

0.06*00 

0.06*00 

3.16*02 

0.06*00 

0.06*00 

1.76*04 

0.06*00 

0.06*00 

1.7E*04 

0.06*00 

0.06*00 

1.7E*04 

0.06*00 

0.06*00 

5.76*00 

0.06*00 

0.06*00 

5.7E*00 

0.06*00 

0.06*00 

1.46*00 

0.06*00 

0.0E*00 

2.3E*01 

0.06*00 

0.06*00 

3.26*00 

0.0E*00 

0.06*00 

1.7E*04 

0.06*00 

0.0E*00 

1.6E*00 

3.46*00* 

2.5E*03* 

1.2E'01 

8.26*02* 

5.26*00* 

6.8E*04 

0.0E*00 

0.06*00 

6  9E*03 

0.06*00 

0.06*00 

1.5E*04 

0.06*00 

0.0E*00 

8.5E*03 

0.06*00 

0.06*00 

2.5E*02 

0.06*00 

0.06*00 

8.56*04 

0.06*00 

O.OE*O0 

5.0E*01 

7.86*00* 

5.3E*01* 

4.66*01 

1.7E-01* 

5.0E-02 

1.76*04 

0.06*00 

0.06*00 

4.06*04 

0.06*00 

0.0E*00 

2.5E*02 

0.06*00 

0.0E*O0 

2.56*04 

0.06*00 

0.0E*00 

5.16*03 

O.OE*O0 

0.06*00 

1.3E*02 

0.0E*00 

O.OE*00 

4.16*01 

O.OE*O0 

0.06*00 

2.6E*05 

0.0E*00 

0.06*00 

7.86*04 

O.0E*00 

0.06*00 

3.46*01 

0.0E*00 

0.06*00 

1.86*02 

0.0E*00 

0.06*00 

8.86*05 

0.06*00 

0.06*00 

8.8E*05 

0.06*00 

0.06*00 

1.66*00 

6.86*04* 

0.06*00 

7.66*00 

5.16*02* 

0.06*00 

2.26*03 

2.96-02 

0.06*00 

4.66*02 

2.06*01* 

0.06*00 

CUMULATIVE  VEI 


El 

OPN 

ENC 

8.96*02* 

3.36-06 

9.56-02 

O.OE*00 

3.96-13 

1.16-08 

0.06*00 

6.26-02 

1 .86*03 

0.06*00 

2.2E-07 

6.46-03 

8.26*00* 

0.06*00 

0.06*00 

0.06*00 

6.06-03 

1.76*02 

1.76*00* 

8.66-08 

2.5E-03 

0.06*00 

3.86-04 

1.1E*01 

0.06*00 

1.16-01 

3.36+03 

0.06*00 

3.86-07 

1.16-02 

0.06*00 

2.06-08 

5.96-04 

0.06*00 

2.2E-09 

6.46-05 

0.06*00 

4.2E-08 

1.2E-03 

0.06*00 

5.3E-07 

1.56-02 

0.0E*00 

4.4E-04 

1.3E+01 

0.06*00 

1.3E-09 

3.7E-05 

0.06*00 

3.06-03 

8.76*01 

0.06*00 

O.OE+00 

O.OE+00 

2.56*03* 

0.OE*O0 

0.06*00 

8.26*02* 

O.OE*00 

0.06*00 

0.0E*00 

6.7E-09 

1.9E-04 

0.06*00 

3.16-05 

9.0E-01 

0.06*00 

0.0E*00 

0.06*00 

0.06*00 

0.0E*00 

0.06*00 

0.06*00 

4.9E-10 

1.46-05 

0.0E*00 

2.8E-07 

8.2E-03 

6.0E*01* 

O.OE*00 

0.06*00 

2.26-01* 

5.3E-09 

1.5E-04 

0.06*00 

8.26-14 

2.4E-09 

0.06*00 

4.6E-05 

1.3E-01 

0.0E*00 

1. IE-03 

3.1E*01 

0.06*00 

O.OE*00 

0.0E*00 

0.06*00 

1.6E-11 

4.7E-07 

0.0E*00 

1.0E-12 

2.9E-08 

0.06*00 

3. IE-04 

9.1E*00 

0.06*00 

7.46-07 

2. IE-02 

0.06*00 

8.5E-07 

2.46-02 

0.06*00 

3.76-05 

1.16*00 

0.06*00 

4.2E-03 

1.26*02 

0.06*00 

3. IE-07 

8.9E-03 

0.06*00 

6.76-07 

1.96-02 

6.86*04* 

0.06*00 

0.06*00 

5.16*02* 

0.06*00 

0.06*00 

2.96-02 

0.06*00 

0.06*00 

2.06*01* 

0.06*00 

0.06*00 

•;  El  it  equal  to  or  exceeds  1.OE-0I 

If  the  PPLV  value  Indicated  it  greater  than  1.00Er06  the  calculations  imply  that  the  contaminant  does  not  pose  WYacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 

2-63 


2.6  SITE  SPSA-lf:  BURIED  BARRELS  CONTAINING 

HEXACHLOROCYCLOPENTADIENE  (fonnerly  Site  1-13/2-18:  South  Plants 
Manufacturing  Complex/Shcll  Chemical  Company  Spill  Sites;  EBASCO,  1988y/ 

RIC  88286R07) 

2.6.1  Site-Specific  Considerations 

Figure  SPSA-lf-1  and  Tables  SPSA-lf-1  and  SPSA-lf-2  depict  the  target  contaminants  for 
Site  SPSA-lf.  Boring  T201  was  included  in  this  exposure  assessment,  consistent  with  the 
South  Plants  SAR.  The  historical  search  conducted  under  the  contaminant  assessment 
revealed  that  buried  barrels  containing  residue  from  the  production  of 
hexachlorocyclopentadiene  were  located  in  Site  SPSA-lf  (EBASCO,  1988y/RIC 
88286R07).  Some  of  these  chemicals  were  detected  in  the  soil  during  the  Phase  I  and 
Phase  II  investigations  (EBASCO,  1988y/RIC  88286R07).  According  to  site  history,  no 
other  chemicals  from  the  RMA  contaminant  list  were  suspected  to  be  present  in  Site 
SPSA-ld  (EBASCO.  1988y/RIC  88286R07). 

2.6.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-lf  are  shown  in  Figure  SPSA-lf-1.  Hexachlorobenzcne,  occurring  in  Boring  T201 
(0-1  ft)  was  not  included  in  this  figure  since  it  was  not  considered  a  target  contaminant 
during  Phase  I  and  Phase  II  investigations.  Although  not  shown  in  this  figure,  this 
nontarget  compound  was  included  in  the  South  Plants  SAR  and  in  this  exposure  assessment 
because  it  passed  through  the  screening  process  performed  in  the  RMA  Chemical  Index 
(EBASCO,  1988C/RIC  88357R01). 

Table  SPSA-lf-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  arc  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-lf-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 


REA5/RPT0071.REA  Vl-G  9/7/90  10:05  am  rml 


2-64 


2.6.3  Site  Exposure  Summary 

Tables  SPSA-lf-3  through  SPSA-lf-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-lf  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Dieldrin 

Hexachlorocyclo- 

Direct 

Direct 

Direct 

Dir/lnd 

Dir/lnd 

pentadiene 

•• 

Indirect 

Indirect 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  and  indirect  pathways  are  the  primary  contributors  to  the  exceedance  of  the 
cumulative  PPLVs.  Site  SPSA-lf  is  designated  as  a  Priority  1  site,  based  on  the  most 
sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Aldrin  (enclosed) 

•  Benzene  (enclosed) 

•  Carbon  tetrachloride  (enclosed) 

•  Chloroform  (enclosed) 

•  Dibromochloropropane  (enclosed) 

•  1,1-Dichloroethylene  (enclosed) 
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•  Dicyclopentadiene  (enclosed) 

•  Dimethyldisulfide  (enclosed) 

•  Hexachlorocyclopentadiene  (enclosed) 

•  Methylisobutyl  ketone  (enclosed) 

•  Methylene  chloride  (enclosed) 

•  Tetrachloroelhylene  (enclosed) 

•  Trichloroethylene  (enclosed) 
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TABLE  SPSA-lf-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-lf 
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TABLE  SPSA-lf-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  S PSA- If 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  12  Feet 


CONCENTRATION  LOCATION  SAMPLE 

CHEMICAL  MAXIMUM  (WELL  NUMBER)  DATE 


1.1. 1- TRICHLOROETHANE 

1 . 1- DICHLOROETHYLENE 

1 . 1- DICHLOROETHANE 

1 . 2- DICHLOROETHyLENE 
M-XYLENE 

ALDRIN  GT 

ATRAZINE 

BEN20THIAZ0LE 

BENZENE 

CARBON  TETRACHLORIDE 
METHYLENE  CHLORIDE 
CHLOROFORM 

HEXACHLOROCYCLOPENTADIENE 

CHLOROBENZENE 

CHLORDANE 

CHLOROPHENYLMETHYL  SULFIDE 
CHLOROPHENYIMETHYL  SULFOXIDE 


130 

01525 

02/19/88 

21 

01525 

12/16/88 

7.3 

01525 

12/16/88 

48 

01525 

02/19/88 

230 

01525 

02/19/88 

52 

01513 

05/6/88 

99 

01525 

12/16/88 

820 

01525 

12/16/88 

97000 

01525 

02/19/88 

10 

01020 

01/5/89 

8400 

01525 

12/16/88 

1200000 

01525 

12/16/88 

6.0 

01525 

12/16/88 

200 

01525 

02/19/88 

3.6 

01525 

12/16/88 

1700 

01525 

02/19/88 

440 

01525 

12/16/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  SPSA-lf-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-lf 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  12  Feet 


CONCENTRATION  LOCATION  SAMPLE 

CHEMICAL  MAXIMUM  (WELL  NUMBER)  DATE 


CHLOROPHENYIMETHYL  SULFONE 

DIBROMOCHLOROPROPANE 

DI CY  CLOPENTADI ENE 

DIISOPROPYLMETHYL  PHOSPHONATE 

DITHIANE 

DIELDRIN 

DIMETHYL  DISULFIDE 

DIMETHYmETHYL  PHOSPHONATE 

ENDRIN  GT 

ETHYLBENZENE 

TOLUENE 

METHYLISOBUTYL  KETONE 

MALATHION 

1 , 4-OXATHIANE 

PARATHION 

8UP0NA 

TETRACHLOROETHYLENE 


7700 

01525 

12/16/88 

30 

01525 

12/16/88 

550 

01525 

02/19/88 

460 

01525 

12/16/88 

140 

01020 

01/5/89 

80 

01513 

05/6/88 

5300 

01525 

02/19/88 

870 

01525 

02/19/88 

20 

01513 

05/6/88 

150 

01525 

02/19/88 

7600 

01525 

02/19/88 

110000 

01525 

12/16/88 

0.59 

01020 

01/5/89 

16 

01525 

12/16/88 

24 

01525 

12/16/88 

1.8 

01020 

01/5/89 

200 

01525 

02/19/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  SPSA-lf-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-lf 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  12  Feet 


CHEMICAL 


CONCENTRATION  LOCATION  SAMPLE 

MAXIMUM  (WELL  NUMBER)  DATE 


TRICHLOROETHYLENE 

280 

01020 

01/5/89 

0,P-XYLENE 

200 

01525 

02/19/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Databaae,  July  19,  1990 


a-ri 


SPSA-1f-3 

EXPOSURE  EVALUATICWS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.SE+00 

3.1E+06 

1.5E+00 

4.DE-01* 

1.9E-07 

4.0E-01* 

5.8E-06 

ATRAZINE 

4.1E+04 

0.OE«OO 

4.1E+04 

O.OE*00 

O.OE+00 

O.OE+OO 

4.6E-U 

BENZENE 

e.6E*02 

O.OE-rOO 

8.6E*02 

O.OE+00 

O.OE+00 

O.OE+OO 

1.3E-02 

BENZOTHIAZOLE 

3.9E«04 

O.OE^OO 

3.9E+04 

0.0E*00 

0.0E*00 

O.OE+OO 

4.7E-08 

CARBON  TETRACHLORIDE 

2.0B*02 

O.OE*DO 

2.0E*02 

0.0E*00 

O.OE*00 

O.OE+OO 

2.4E-05 

CHLOROANE 

2.0E+01 

O.OE+00 

2.0E+01 

O.OE*O0 

0.0E*O0 

O.OE+OO 

1.8E-08 

CHLOROBENZENE 

1.6E+05 

O.OE+00 

1.6E+05 

O.0E*00 

0.0E*00 

O.OE+OO 

2.3E-07 

CHLOROFORM 

4.0E'r03 

O.OE+OO 

4.0E+03 

0.0E*00 

0.0E*00 

O.OE+OO 

2.4E-02 

CHLOROPNENYLMETHTL  SULFIDE 

1.6E+05 

O.OE+00 

1.6E+05 

O.0E*00 

0.OE*00 

O.OE+OO 

8.0E-08 

CHLOROPNENYLMETHYL  5ULFONE 

1.6E+05 

0.0E«^OO 

1.6E+05 

O.OE*O0 

O.OE+00 

O.OE+OO 

4.4E-09 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E+05 

O.OE+00 

1.6E*05 

0.0E*00 

O.OE+00 

O.OE+OO 

4.8E-10 

0 I BROMOCHLOROPROP ANE 

1.8Er01 

0.OE-*OO 

1.8E*01 

0.0E*00 

O.OE+00 

O.OE+OO 

8.5E-06 

l.l-DICNLOROETNANE 

2.8E*02 

O.OE-rOO 

2.8E*02 

0.0E*O0 

O.OE+00 

O.OE+OO 

2.7E-10 

1, 1-DICHLOROETHYLENE 

4.3E*01 

O.OE+DO 

4.3£*01 

O.OE+00 

0.0E*00 

O.OE+OO 

6.5E-04 

1,2-DICHLOROETHYLENE 

1.7E+05 

O.OE+00 

1.7E+05 

0.OE*00 

O.OE*O0 

O.OE+OO 

O.OE+OO 

DICYCLOPENTAOIENE 

5.4E-KW 

O.OE^OO 

5.4E+04 

O.OE*OD 

0.0E*00 

O.OE+OO 

2.3E-04 

OIELORIN 

1.6E«00 

1.0E+08 

1.6E+00 

1.3E+01* 

2.0E-0Sa 

1.3E+01+ 

O.OE+OO 

oiisopropylmethyl  phosphonate 

6.6E+05 

0.0E*00 

6.6E+05 

0.0E*O0 

0.OE*00 

O.OE+OO 

1.4E-09 

DIMETHYLOISULFIOE 

6.7E*04 

O.OE*00 

6.7E+CI4 

O.OE+00 

O.OE+00 

O.OE+OO 

6.7E-06 

oimethymethyl  phosphorate 

1.5E*05 

0.0E*00 

1.5E+05 

O.OE+00 

O.OE+00 

O.OE+OO 

O.OE+OO 

OITHIANE 

8.3£r04 

O.OE+00 

8.3E+04 

O.OE+00 

0.0E*00 

O.OE+OO 

O.OE+OO 

ENORIN 

2.5E*03 

1.0E*06 

2.5E+03 

3.6E-03 

7.8E-09O 

3.6E-03 

O.OE+OO 

ETHYLBENZENE 

8.3£*05 

O.OE+00 

8.3E+05 

O.OE+00 

O.OE+00 

O.OE+OO 

1.4E-08 

HEXACHLOROCYCLOPENTAD I ENE 

1.7E*04 

1.2E+06 

1.6E+04 

6.0E-04 

8.2E-06 

6.1E-l)4 

7.0E-06 

ISOORIN 

5.8E*02 

2.3E*08 

5.8E+02 

3.5E-03 

8.8E-09 

3.SE-03 

O.OE+OO 

HALATHION 

1.7E+05 

O.OE+00 

1.7E+05 

0.OE*OO 

O.OE+00 

O.OE+OO 

3.7E-15 

METHYL ISOBUTYL  KETONE 

4.1E+05 

O.OE+00 

4.1E+05 

0.0E*00 

0.0E*OO 

O.OE+OO 

9.8E-07 

METHYLENE  CHLORIDE 

3.3E+03 

O.OE*0O 

3.3E*03 

0.0E*OO 

O.0E*OO 

O.OE+OO 

2.3E-04 

1,4-OXATHIANE 

2.5E*05 

O.OE*O0 

2.5E*05 

0.0E*00 

O.0E*OO 

O.OE+OO 

O.OE+OO 

PARATHION 

5.0E-r04 

O.OE+00 

5.0E+04 

0.0E*00 

O.OE+OO 

O.OE+OO 

3.5E-12 

SUPOHA 

1.2EV03 

0.08*00 

1.2E*03 

0.0E*OO 

0.0E*00 

O.OE+OO 

8.7E-15 

TETRACHLOROETHYLENE 

5.1E*02 

O.OE*00 

5.1E*02 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.2E-05 

TOLUENE 

2.5E+06 

0.0E*00 

2.5E*06 

0.0E*00 

O.OE+00 

O.OE+OO 

1.6E-07 

1,1,1-TRICHLOROETHANE 

7.5E*05 

O.OE+OO 

7.5E*05 

O.OE+00 

O.OE+OO 

O.OE+OO 

1. IE-08 

TRICHLOROETHYLENE 

2.3E*03 

0.OE*OO 

2.3E*03 

O.OE+00 

O.OE+OO 

O.OE+OO 

3.3E-05 

M-XYLENE 

1 .iE*07 

O.OE*00 

1.4£*07 

O.0E*OO 

O.OE+OO 

O.OE+OO 

2.9E-08 

0,P-XYLEN£ 

1.4E+07 

O.OE+00 

1.4E*07 

O.OE+00 

O.OE+OO 

O.OE+OO 

2.6E-08 

MERCURY 

3.3E+03 

0.0E*00 

3.3E*03 

5.4E-05 

O.OE+OO 

5.4E-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  coapound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  <See  volune  Vl-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  urwcceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1f-4 


CONTAMINANT 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT 

PPLV  PPLV  PPLV  El  El 

(mg/kg)  (mg/kg)  (mg/kg) 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

3.1E+06 

1 .5E+00 

4.0E-01* 

1.9E-07 

4.0E-01* 

5.8E-06 

ATRAZiNE 

t.lE'^OA 

0.0E«00 

4.1E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.6E-14 

BENZENE 

a.6E'»02 

0.0E«^00 

8.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-02 

BENZOTHI AZOLE 

3.9E+04 

O.OE-tOO 

3.9E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.7E-08 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE+00 

2.0E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-05 

CHLOROANE 

2.0E*01 

0.OE«OO 

2.0E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.8E-08 

CHLOROBENZENE 

1.6E*05 

O.OE-^OO 

1.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.3E-07 

CHLOROFORM 

4.0E+03 

0.0£«'00 

4.0E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-02 

CHLOROPHENYLHETHYL  SULFIDE 

1.6E«0S 

O.OE+OO 

1 .6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.0E-08 

CHLOROPHENYLHETHYL  SULFONE 

1.6E405 

0.0E«00 

1 .6E+0S 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.4E-09 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E+05 

O.OE+OO 

1.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.8E-10 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE+OO 

1.8E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.5E-06 

1,1-DICHLOROETHANE 

2.8E+02 

O.OE+OO 

2.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.7E-10 

1,1-DICHLOROETHYLENE 

4.3E*01 

O.OE+OO 

4.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.5E-04 

1,2-DlCHLOROETHTLENE 

1.7E*05 

O.OE+OO 

1.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

D I CYCLOPENTAD lENE 

5.4E+04 

O.OE+OO 

S.4E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.3E-04 

DIELORIN 

l.bE-tOO 

1.0E+06 

1.6E+00 

1.3E+01+ 

2.0E-05a 

1.3E+01* 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E«05 

O.OE+OO 

6.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.4E-09 

DIMETHYLDISULFIDE 

6.7E+04 

O.OE+OO 

6.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.7E-06 

DIMETHYMETHYL  PHOSPHONATE 

1.5E*0S 

O.OE+OO 

1.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

OITHIANE 

S.3E+04 

O.OE+OO 

8.3E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENDRIN 

2.5E+03 

1.0E+06 

2.5E+03 

3.6E-03 

7.8E-09a 

3.6E-03 

O.OE+OO 

ETHYLBENZENE 

8.3E*05 

O.OE+OO 

8.3E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.4E-08 

HEXACHLOROCrCLOPENT AD  1 ENE 

1.7E+04 

1.2E+06 

1.6E+04 

6.0E-04 

8.2E-06 

6. IE-04 

7.0E-06 

ISOORIN 

S.8E«02 

2.3E+08 

5.BE+02 

3.5E-03 

8.8E-09 

3.5E-03 

O.OE+OO 

MALATHION 

1.7E+05 

O.OE+OO 

1.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.7E-15 

METHYL  ISOBUTYL  KETONE 

4.1E+05 

O.OE+OO 

4.1E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.8E-07 

METHYLENE  CHLORIDE 

3.3E+03 

O.OE+OO 

3.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.3E-04 

1,4-OXATHIANE 

2.5E*05 

O.OE+OO 

2.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

PARATHION 

5.0E+04 

O.OE+OO 

5.0E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.5E-12 

SUPONA 

1.2E+03 

O.OE+OO 

1.2E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.7E-15 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+OO 

5.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OC 

1.2E-0S 

TOLUENE 

2.5E+06 

O.OE+OO 

2.5E+06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.6E-07 

1,1,1-TRICHLOROeTHANE 

7.5E+05 

O.OE+OO 

7.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.1E-08 

TRICHLOROETHYLENE 

2.3E«03 

O.OE+OO 

2.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.3E-05 

M-XYLENE 

1.4E+07 

O.OE+OO 

1.4E+07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.9E-08 

0,P-XYLENE 

1.4E+07 

O.OE+OO 

1.4E+07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.6E-08 

MERCURY 

3.3E*03 

O.OE+OO 

3.3E+03 

5.4E-05 

O.OE+OO 

5.4E-05 

O.OE+OO 

s:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volune  VI-A>. 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1f-5 


EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

ALDRIN 

2. IE-01 

2.1E+05 

2. IE-01 

2.9E+00* 

2.9E-06 

2.9E+00* 

8.8E-05 

ATRAZINE 

1.6E-r04 

O.OE-^OO 

1.8E-r04 

o.oe*oo 

0.0E*00 

O.OE+OO 

3.0E-13 

BENZENE 

1.2E+02 

O.OE+OO 

1.2E+02 

O.OE'tOO 

O.OE't’OO 

O.OE+OO 

2.0E-01 

BENZOTHIAZOLE 

1.7E+04 

O.OE^OO 

1.7E+04 

O.OE+00 

0.0E«00 

O.OE+OO 

3.1E-07 

CARBON  TETRACHLORIDE 

2.7E*01 

0.0E>00 

2.7E*01 

O.OE+OO 

O.OE'TOO 

O.OE+OO 

3.7E-04 

CHLOROANE 

2.7E*00 

O.OE«00 

2.7E+00 

O.OE*00 

O.OE+00 

O.OE+OO 

2.8E-07 

CHLOROBENZENE 

6.8E«04 

O.OE'^00 

6.8E«04 

O.OE+OO 

0.0E«00 

O.OE+OO 

1.5E-06 

CHLOROFORM 

S.bE+OZ 

0.0E400 

5.6E*02 

O.OE^OO 

O.OE-rOO 

O.OE+OO 

3.7E-01 

CHLOROPHENYLHETHYL  SULFIDE 

7.0E+04 

O.OE^OO 

7.0E+04 

O.OE^OO 

O.OEfOO 

O.OE+OO 

5.2E-07 

CHLOROPNENYINETHYL  SULFONE 

Z.OE'tOA 

O.OE-t^OO 

7.0E+04 

O.OE-rOO 

O.OE'tOO 

O.OE+OO 

2.8E-08 

CHLOROPHENYLHETHYL  SULFOXIDE 

7.0E+04 

O.OE-rOO 

7.0E*04 

O.OE+00 

O.OE+OO 

O.OE+OO 

3. IE-09 

D I  BROMCKHLOROPROPANE 

2.5E+00 

O.OE+00 

2.5E+00 

O.OE+OO 

0.0£»00 

O.OE+OO 

1.3E-04 

1,1-DICHLOROETHANE 

5.9E+01 

O.OE+00 

3.9E+01 

O.OE+00 

O.OE+OO 

O.OE+OO 

4. IE-09 

1,1-DlCHLOROETHYLENE 

5.9E+00 

O.OE-rOO 

5.9E*00 

O.OE+00 

O.OE+OO 

O.OE+OO 

9.8E-03 

1,2-OICHLOROETHYLENE 

7.0E+04 

0.OE«OO 

7.0E+04 

O.OE+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

DICYCLOPENTADIENE 

1.8E+04 

O.OE^-OO 

1 .8E+04 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.5E-03 

DIELDRIN 

2.2E-01 

1.0E+06 

2.2E-01 

9.2E+01* 

3.1E-04a 

9.2E+01+ 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.8E*05 

O.OE+00 

2.8E+05 

O.OE+00 

O.OE+OO 

O.OE+OO 

9.3E-09 

DIMETHYLDISULFIDE 

2.9E+04 

O.OE+OO 

2.9E+04 

O.OE+00 

O.OE+OO 

O.OE+OO 

4.3E-05 

DIMETHYMETHYL  PHOSPHONATE 

6.3E*04 

0.OE*O0 

6.3E*04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

OITHIANE 

3.5E+04 

O.OE+00 

3.5E+04 

O.OE+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENORIN 

1.1E+03 

1.0E'»06 

1.1E+03 

8.5E-03 

5.0E-08a 

8.SE-03 

O.OE+OO 

ETHYLBENZENE 

3.5E+05 

O.OE+00 

3.5E+05 

O.OE+00 

O.OE+OO 

O.OE+OO 

9.3E-08 

HEXACHLOROCYCLOPENTAO I ENE 

5.7E-r03 

4.1E*03 

2.4E'r03 

1.8E-03 

2.4E-03 

4.2E-03 

4.5E-05 

ISOORIN 

2.5E+02 

3.5E+07 

2.5E*02 

8.  IE-03 

5.7E-08 

8. IE-03 

O.OE+OO 

HALATHION 

7.0E+04 

0.OE*OO 

7.0E+04 

0.0E*0O 

O.OE+OO 

O.OE+OO 

2.4E-U 

METHYL  I SOeUTYL  KETONE 

1.7E+05 

O.OE+00 

1.7E+05 

0.0E*00 

O.OE+OO 

O.OE+OO 

6.3E-06 

METHYLENE  CHLORIDE 

<..5E-r02 

O.OE+00 

4.5E+02 

0.0E*00 

O.OE+OO 

O.OE+OO 

3.5E-03 

1,A-0XATHIANE 

1 .1E+05 

O.OE+00 

1.1E*05 

0.0E*00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

PARATHION 

2.1£*04 

O.OE+00 

2.1E«04 

0.0E*00 

O.OE+OO 

O.OE+OO 

2.3E-11 

SUPONA 

5.3E*02 

O.OE+00 

5.3E+02 

O.OE+00 

O.OE+OO 

O.OE+OO 

5.6E-U 

TETRACHLOROETHYLENE 

7.1E+01 

O.OE+00 

7.1E+01 

O.OE-^OO 

O.OE+OO 

O.OE+OO 

1.8E-04 

TOLUENE 

1.1E+06 

O.OE+00 

1.1E+06 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.0E-06 

1,1,1-TRICHLOROETHANE 

3.2E*05 

O.OE+00 

3.2E+05 

O.OE+00 

O.OE+OO 

O.OE+OO 

7.0E-08 

TRICHLOROETHYLENE 

3.ZE-r02 

0.0E*00 

3.2E*02 

O.OE+00 

O.OE+OO 

O.OE+OO 

5.0E-04 

M-XYLENE 

5.8E+06 

O.OE*00 

5.8E+06 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.9E-07 

0,P-XYLEHE 

5.8E+06 

0.0E*OO 

3.8E«06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.7E-07 

MERCURY 

2.0E*03 

O.OE+OO 

2.0£*03 

9. IE-05 

O.OE+OO 

9.1E-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flu*  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  T.OOE-rOb  mg/kg  (See  volune  VI-A). 

*;  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1f-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1.9E+00 

1.3E*02 

1.9E*00 

3.2E-01* 

4.8E-03 

3.2E-01* 

2.7E+00 

ATRAZINE 

Z.BE-fOA 

O.OE'tOO 

2.3E+04 

O.OE'^00 

O.OE+00 

O.OE-^00 

6.3E-08 

BENZENE 

1.1E*03 

O.OEtOO 

1.1£»03 

D.DB*D0 

O.OE+00 

O-OE-rOO 

6.1E+03 

BENZOTHIAZOLE 

2.2E+0A 

O.OE«00 

2.2E+04 

O.OE+00 

O.OE-rOO 

O.OE+00 

6.5E-02 

CARBON  TETRACHLORIDE 

2.SEA02 

O.OEtOO 

2.SE*02 

0.0E«00 

D.OE^OO 

0.0E'»00 

1.1E*01 

CHLOROANE 

2.5E'»01 

0.K*00 

2.5E+01 

O.OE'TOO 

0.OE*00 

0.0E*0O 

8.4E-03 

CHLOROBENZENE 

8.8E404 

O.OE^OO 

8.8E'»04 

O.OE-»O0 

O.OE+00 

O.OE«^0O 

3.2E-01 

CHLOROFORM 

5.1E+03 

O.0E'»O0 

5.1E+03 

O.DE+00 

O.OE'TOO 

O.OE'TOO 

1.1E«04 

CHLOROPHENYLMETKYL  SULFIDE 

9.1EtO« 

0.0E*00 

9.1£-r04 

O.OE«O0 

0.0E«00 

0.0E«^00 

1. IE-01 

CHLOROPHENYLMETHYL  SULFONE 

9.1E«04 

0.OE*00 

9.1E+04 

0.0E«00 

O.OE+00 

O.OE'tOO 

6.0E-03 

CHLOROPHENYLHETHYL  SULFOXIDE 

9.1E*04 

O.OEtOO 

9.1E*04 

O.OE+00 

O.OE+00 

0.0E*00 

6.6E-04 

0 I BROMOCHLOROPROPANE 

2.3E-r01 

O.OE-rOO 

2.3E+01 

O.OE'tOO 

O.OE-rOO 

O.OE^OO 

3.9E+00 

1,1-DICHLOROETHANE 

3.6E'r02 

O.OE+OO 

3.6E«02 

O.OE^OO 

O.OE-rOO 

O.OE'TOO 

1.2E-04 

1,1-DICHLOROETHYLENE 

5.4E+01 

O.OE^OO 

5.4E+01 

0.0E«^00 

O.OE-rOO 

O.OE+00 

3.0E«02 

1,2-OICHLOROETHYLENE 

9.2E+04 

O.OE-^OO 

9.2E+04 

O.OE+OO 

O.OE+00 

O.OE+00 

O.OE-^OO 

D I  CYCLOPEN TAD  I ENE 

1.7Ef04 

O.OE+00 

1.7E+04 

O.OE^^OO 

O.OE-rOO 

O.OE+00 

3.2E+02 

DIELDRIN 

2.0E'>00 

5.8E+01 

1 .9E+00 

1.0E+01* 

3.5E-01» 

1.0E+01* 

O.OE'tOO 

OIISOPROPYLHETHYL  PHOSPHORATE 

3.7E+05 

O.OE+00 

3.7E+05 

O.OE'tOO 

O.OE*00 

O.OE'tOO 

2.0E-03 

OIMETHYLOISULFIDE 

3.7E*04 

0.0E«00 

3.7E+04 

O.OE+00 

O.OE+00 

O.OE+00 

9.2E+00 

DIHETHYMETHYL  PHOSPHONATE 

8.2E4'04 

O.OE+00 

8.2E+04 

O.OE+00 

O.OE+00 

O.OE'tOO 

O.OE+00 

DITHIANE 

4.6€*04 

O.OE+00 

4  '^£♦04 

O.OE+00 

O.OE*00 

O.OE+00 

O.OE+00 

ENDRIN 

1.4E+03 

1.0E*06 

1.jt+03 

6.5E-03 

5.8E-04a 

7. IE-03 

O.OE+00 

ETHYLBENZENE 

4.6E*05 

0.0E*00 

4.6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

2.0E-02 

HEXACHLOROCYCLOPENTAD I ENE 

5.5E*03 

1.6E+01 

1.6E+01 

1.BE-03 

6.2E-01* 

6.2E-01* 

9.7E+00 

ISOORIN 

3.2E+02 

3.0E+03 

2.9E+02 

6.2E-03 

6.6E-04 

6.9E-03 

O.OE-rOO 

MALATHION 

9.2E*04 

O.OE+OO 

9.2E*04 

O.OE'^00 

O.OE-rOO 

O.OE^^OO 

5.1E-09 

METHYL IS08UTYL  KETONE 

2.2E+05 

O.OE+00 

2.2E+05 

O.OE'tOO 

O.OE+00 

O.OE+00 

1.4E*00 

METHYLENE  CHLORIDE 

4.1E+03 

0.OE*OO 

4.1E+03 

O.OE+00 

0.0E«00 

O.OE+00 

1.1E+02 

1,4-OXATHIANE 

1.4E+05 

O.OE+00 

1.4E+05 

0.0E*00 

O.OE+00 

O.OE*0O 

O.OE+00 

PARATNION 

2.7E+04 

O.OE+00 

2.7E+04 

O.OE+00 

O.OE+00 

O.OE+00 

4.BE-06 

SUPONA 

6.9E*02 

O.OE-rOO 

6.9E+02 

0.0E*00 

O.OE+00 

O.OE+00 

1.2E-0B 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE+00 

6.5E*02 

0.0E*00 

O.OE*O0 

O.OE-rOO 

5.6E*00 

TOLUENE 

1.4E+06 

O.OE+00 

1.4E+06 

O.OE+00 

O.OE+00 

O.OE+00 

2.2E-01 

1.1,1-TRICHLOROETHANE 

4.2E+05 

O.OE-rOO 

4.2E+05 

O.OE'tOO 

O.OE«00 

O.OE+00 

1.SE-02 

TRICHLOROETHYLENE 

2.9E+03 

0.0E*00 

2,9E*03 

O.OE+00 

O.OEaOO 

0.0E«00 

1.5E+01 

M-XYLENE 

7.0E+06 

O.OE^OO 

7.0E*06 

0.0E«^00 

0.0E*00 

O.OE+00 

4. IE-02 

0,P-XYLENE 

7.0E+06 

O.OE-^OO 

7.0E+06 

O.OE+00 

0.0E«00 

O.OE+00 

3.6E-02 

MERCURY 

1.4E+03 

O.OE^OO 

1 .4E+03 

1.3E-04 

O.OE^OO 

1.3E-04 

0.0E«00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  I.OOE^Ob  mg/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  urtacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1f-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/ kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIM 

1.2E-01 

A.ZE-rOS 

4.2E*01 

1.2E-01 

5.2E*00* 

1.4E-02 

5.2E*00* 

4.4E-05 

8.0E+00 

ATRAZINE 

A.2E+03 

O.OE+00 

0.0E«0O 

4.2E+03 

0.0E*00 

0.08*00 

0.0E*00 

3.4E-13 

6.3E-08 

BENZENE 

6.7E+01 

O.OE+00 

0.0E*00 

6.7E+01 

O.OE+00 

O.0E*00 

O.OE*00 

9.9E-02 

1. 88*04 

BENZOTHIAZOLE 

4.0E+03 

O.OE'tOO 

O.OE+00 

4.0E*03 

0.0E*00 

0.0E*00 

0.0E*00 

3.5E-07 

6.5E-02 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE+00 

O.OE+00 

1.5E+01 

O.OE+00 

0.0E*00 

O.OE*O0 

1.8E-04 

3.4E+01 

CHLORDANE 

1.5E+00 

O.OE-rOO 

0.0E«0O 

1.SE+00 

0.0E*00 

0.08*00 

0.08*00 

1.4E-07 

2.5E-02 

CHLOROBENZENE 

1.5E*04 

O.OE+00 

O.OE+00 

1.5E+04 

0.0E*D0 

0.08*00 

0.08*00 

1.88-06 

3.2E-01 

CHLOROFORM 

3.1E*02 

O.0E*OO 

O.0E«OO 

3.1E*02 

0.0E*00 

0.0E*00 

0.08*00 

1.88-01 

3.4E+04 

CHLOROPHENYLHETHYL  SULFIDE 

1.7E*04 

O.OE+00 

O.OE+00 

1.7E+04 

0.0E*00 

0.0E*OO 

0.08*00 

6.0E-07 

1. IE-01 

CHLOROPHENYLMETHYL  SULFONE 

1.7E*04 

O.OE+00 

O.OE+00 

1.7E+04 

0.08*00 

0.08*00 

0.08*00 

3.38-08 

6.0E-03 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.7E+04 

O.OE+OO 

O.OE+OO 

1.7E+04 

0.08*00 

0.08*00 

0.08*00 

3.6E-09 

6.6E-04 

0 1 8ROHOCHLOROPROPANE 

1.4E+00 

O.OE+00 

O.OE+00 

1.4E+00 

O.OE+00 

0.OE*O0 

0.OE*00 

6.3E-05 

1.2E+01 

1,1-DICHLOROETHANE 

2.3E+01 

O.OE-rOO 

O.OE+00 

2.3E+01 

O.OE+00 

O.OE*00 

O.OE+00 

2.0E-09 

3.7E-04 

I.T-DICHLOflOETHYLENE 

3.2E+00 

O.OE-rOO 

O.OE+00 

3.2E+00 

0.08*00 

0.08*00 

0.08*00 

4.98-03 

8.98*02 

1,2-DICHLOROETHYLENE 

1.7E+04 

O.OE+QO 

O.OE+00 

1.7E+04 

0.08*00 

0. 08*00 

O.OE+00 

O.OE+00 

O.OE+00 

OICYCLOPENTADIENE 

1.2E*03 

0.0E*00 

O.OE+00 

1.2E+03 

0.08*00 

0.08*00 

0.08*00 

1.78-03 

3.28*02 

DIELDRIN 

1.2E-01 

1.3E+05 

1.9E+01 

1.2E-01 

1.6E*02* 

1.08*00* 

1.68*02* 

0.08*00 

0. 08*00 

DIISOPROPYLMETHYL  PMOSPHONATE 

6.8E*04 

O.OE^OO 

O.OE+00 

6.8E*04 

0.08*00 

0.08*00 

O.OE+00 

1.18-08 

2.0E-03 

DINETHYLDISULFIDE 

6.9E*03 

O.OE+00 

O.OE+00 

6.9E+03 

O.OE+00 

0.OE*00 

0.0E*00 

5.0E-05 

9.2E+00 

DIHETHYMETHYL  PHOSPHONATE 

1.5E+04 

O.OE+00 

O.OE+00 

1 .5E+04 

0.0E*O0 

0.0E*00 

0.08*00 

0.08+00 

0. 08*00 

’■’HIANE 

8.5E*03 

O.OE-rOO 

O.QE*00 

8.5E*03 

0.OE*OO 

O.OE*00 

0.0E*00 

O.OE+00 

0.08*00 

IN 

2.5E*02 

1 .0E*06 

1.0E+06 

2.5E+02 

3.5E-02 

5.8E-04a 

3.68-02 

O.OE+00 

0. 08*00 

ethylbenzene 

8.5E*04 

O.OE+00 

O.OE+00 

B.5E+04 

0.0E*OO 

0.08*00 

0.08*00 

1.18-07 

2.0E-02 

HEXACHLOROCYCLOPENT AD I ENE 

3.8E+02 

1 .6E*05 

3.2E-01 

3.2E-01 

2.6E-02 

3.1E*01* 

3.1E*01* 

5.38-05 

9.78*00 

ISODRIN 

5.9E*01 

3.0E+07 

3.0E*03 

5.8E*01 

3.4E-02 

6.6E-04 

3.4E-02 

O.OE+00 

O.OE+00 

MALATHION 

1.7E*04 

0.0E*00 

0.0E*00 

1.7E+04 

O.OE+00 

O.OE+00 

O.OE+00 

2.8E-14 

5. IE-09 

METHYL  ISOBUTYL  KETONE 

4.0E+04 

O.OE+00 

O.OE+00 

4.0E+04 

O.OE+00 

O.OE+00 

O.OE+00 

7.3E-06 

1.48*00 

METHYLENE  CHLORIDE 

2.5E+02 

O.OE-rOO 

O.OE'^00 

2.SE+02 

0.08*00 

0.08*00 

0.08*00 

1.78-03 

3.28*02 

1,4-OXATHIANE 

2.5E*04 

O.OE+00 

O.OE+00 

2.5E+04 

0.08*00 

0.0E*O0 

0.08*00 

0.08*00 

0. 08*00 

PARATHION 

5.1E+03 

O.OE+00 

O.OE-^OO 

5.1E+03 

0.08*00 

0.0E*00 

O.OE*0O 

2.68-11 

4.8E-06 

SUPONA 

1.3E*02 

O.OE+OO 

0,0E+00 

1.3E*02 

O.OE+00 

0.0E*00 

0.0E*00 

6.68-14 

1.2E-08 

TETRACHLOROETHYLENE 

4.TE+01 

O.OE+00 

0.0E*00 

i.1E*01 

0.OE*O0 

0.0E*00 

0.0E*00 

9.28-05 

1.7E+01 

TOLUENE 

2.6E+05 

O.OE^OO 

0.0E«00 

2.6E+05 

O.OE+00 

0.0E*00 

0.0E*00 

1.2E-06 

2.2E-01 

1,1,1-TRICHLOROETHANE 

7.8E«04 

0.0E«OO 

0.08*00 

7.SE*04 

0.08*00 

0.08*00 

0.08*00 

8.18-08 

1. 58-02 

TRICHLOROETHYLENE 

1.8E+02 

0.0E«O0 

O.OE*00 

1 .88*02 

0.0E*00 

0.08*00 

0.08*00 

2.58-04 

4.68*01 

M-XYLENE 

8.8E+0S 

0.0E«00 

O.OE+00 

8.88*05 

0.08*00 

0.08*00 

0.08*00 

2.28-07 

4. IE-02 

0,P-XYLENE 

8.8E+05 

O.OE+00 

0.0E*00 

8.8E*05 

0.0E*00 

0.08*00 

0.08*00 

1.98-07 

3. 68-02 

MERCURY 

4.6E*02 

O.OE+00 

O.OE+OO 

4.6E*02 

3.9E-04 

0.08*00 

3.9E-04 

0.08*00 

0.08*00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flu*  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
I.OOE-^Ob  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

it  the  PPLV  value  indicated  is  greater  than  1.00E«06  the  calculations  inply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2-re 


2.7  SITE  SPSA-lg:  BALANCE  OF  SPSA-1  (formerly  Site  1-13/2-18:  South  Plants 
Manufacturing  Complex/Shell  Chemical  Company  Spill  Sites;  EBASCO,  1988y/RIC 
88286R07;  Army  Spill  Sites/South  Plants  Manufacturing  Complex;  EBASCO, 
1988aa/RIC  88286R10;  South  Plants  Regional  Study  Area/South  Plants  Manufacturing 
Complex;  EBASCO,  1988z/RIC  88306R01;  Section  1 -Uncontaminated  Area;  EBASCO, 
19870/RIC  87127R06;  Section  1-Nonsource  Area;  EBASCO,  1988x/RIC  87127R06A; 
Site  1-5:  Lime  Pits;  EBASCO,  1987a/RIC  87006R15  and  EBASCO,  1988d/RIC 
87006R15A;  Site  1-3:  Mounded  Material;  EBASCO,  1988b/RIC  88046R04A) 

2.7.1  Site-Specific  Considerations 

Figure  SPSA-lg-1  and  Tables  SPSA-lg-1  and  SPSA-lg-2  depict  the  target  contaminants  for 
Site  SPSA-lg.  Borings  D201.  SlOl,  UlOl,  and  U201  from  the  Shell  Spill  sites;  1  (SPRS), 
32  (SPRS),  33  (SPRS),  39  (SPRS),  42  (SPRS)  through  46  (SPRS),  and  49  (SPRS)  from  the 
South  Plants  Regional  Study;  1  (SPRS),  36,  37,  and  50  from  the  Army  Spill  sites;  13  from 
Section  1 -Uncontaminated  Area;  and  9  from  Site  1-5  were  included  in  this  exposure 
assessment,  consistent  with  the  South  Plants  SAR.  The  historical  search  conducted  under 
the  contaminant  assessment  revealed  that  numerous  spills  and  leaks  of  various  chemicals 
were  suspected  to  have  occurred  at  Site  SPSA-lg  (EBASCO,  1988y/RIC  88286R07).  Some 
of  these  chemicals  were  detected  in  the  soil  during  the  Phase  I  and  Phase  n  investigations 
(EBASCO,  1988y/RIC  88286R07;  EBASCO,  1988aa/RIC  88286R10;  EBASCO,  1988z/RIC 
88306R01;  EBASCO,  1987o/RIC  87127R06;  EBASCO,  1988m/RIC  87127R06A;  EBASCO, 
1987a/RIC  87006R15;  and  EBASCO,  1988d/RIC  87006R15A). 

2.7.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-lg  are  shown  in  Figure  SPSA-lg-1.  The  following  contaminants  were  not  included 
in  this  figure,  since  they  were  not  considered  target  contaminants  during  Phase  I  and 
Phase  II  investigations:  Fluoranthene,  occurring  in  Boring  42  (SPRS)  (0-1  ft)  and  32 
(SPRS)  (0-1  ft);  pyrene,  occurring  in  Borings  42  (SPRS)  (0-1  ft)  and  32  (SPRS)  (0-1  ft); 
4-hydroxy-4-mcthyl-2-pentanonc,  occurring  in  Boring  U201  (4-5  and  9-10  ft);  and 
1,1,2,2-tetrachlorocthane,  occurring  in  Boring  SlOl  (4-5  ft).  Although  not  shown  in  this 
figure,  these  nontarget  compounds  were  included  in  the  South  Plants  SAR  and  in  this 
exposure  assessment  because  they  passed  through  the  screening  process  performed  in  the 
RMA  Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 
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Table  SPSA-lg-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  andJCRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercuiy  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-lg-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 

2.7.3  '  Site  Exposure  Summary 

Tables  SPSA-lg-3  through  SPSA-lg-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-lg  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Cadmium 

— 

— 

Direct 

— 

Direct 

Lead 

— 

— 

Direct 

Direct 

Direct 

Benzene 

— 

— 

— 

Indirect 

Dir/Ind 

Chloroform 

— 

— 

— 

Indirect 

Indirect 

Methylisobutyl  ketone 

- 

- 

- 

Indirect 

- 

1 , 1 ,2,2-Tetrachloroethane 

— 

— 

— 

Indirect 

Indirect 

Methylene  chloride 

- 

” 

- 

Indirect 

Indirect 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 
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The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-lg  is  designated  as  a  Priority  I  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Benzene  (enclosed) 

•  Carbon  tetrachloride  (open,  enclosed) 

•  Chloroform  (enclosed) 

•  Dibromochloropropane  (enclosed) 

•  1,1-Dichloroethylene  (enclosed) 

•  Hexachlorocyclopentadiene  (enclosed) 

•  Methylene  chloride  (enclosed) 

•  Tetrachloroethylene  (enclosed) 

•  1,1,2-Trichloroethane  (enclosed) 

•  Trichloroethylene  (enclosed) 
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TABLE  SPSA-lg-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-lg 
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TABLE  SPSA-lg-1  (Continued) 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA  Ig 
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TABLE  SPSA-lg-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-lg 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  16  Feet 


CONCENTRATION  LOCATION  SAMPLE 

CHEMICAL  MAXIMUM  (WELL  NUMBER)  DATE 


1.1. 1- TRICHLOROETHANE 

1.1. 2- TRICHLOROETHANE 

1 . 1- DICHLOROETHYLENE 

1 . 1- DICHLOROETHANE 

1 . 1- DICHLOROETHYLENE 
M-XYLENE 

ALDRIN 

BICYCLOHEPTADIENE 

BENZENE 

CARBON  TETRACHLORIDE 

METHYLENE  CHLORIDE  GT 

CHLOROFORM 

HEXACHLOROCYCLOPENTADIENE 

CHLOROBENZENE 

CHLORDANE 

CHLOROPHENYLMETHYL  SULFOXIDE 
CHLOROPHENYLMETHYL  SULFONE 


28 

01511 

12/22/87 

130 

01061 

01/3/89 

39 

01061 

01/3/89 

8.3 

01061 

01/3/89 

3.7 

01012 

01/29/88 

2.1 

01061 

01/3/89 

0.73 

01511 

01/10/89 

2200 

01527 

04/18/88 

3300 

01061 

01/3/89 

1500 

01061 

01/3/89 

200 

01061 

01/3/89 

45000 

01061 

01/3/89 

460 

01061 

01/3/89 

640 

01061 

01/3/89 

11 

01061 

01/3/89 

52 

01020 

01/5/89 

25 

01020 

01/5/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  SPSA-lg-2 

GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-lg 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  16  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

DI BROMOCHLOROPROPANE 

2300 

01061 

01/3/89 

DIISOPROPYIMETHYL  PHOSPHONATE 

94 

01020 

01/5/89 

DITHIANE 

140 

01020 

01/5/89 

DIELDRIN 

15 

01007 

01/26/89 

DIMETHYLMETHYL  PHOSPHONATE 

6.0 

01061 

01/3/89 

ENDRIN 

9.4 

01007 

01/26/89 

ETHYLBENZENE 

6.5 

01061 

01/3/89 

ISODRIN 

0.29 

01061 

01/3/89 

TOLUENE 

300 

01511 

01/10/89 

MALATHION 

0.59 

01020 

01/5/89 

1,4-OXATHIANE 

6.1 

01061 

01/3/89 

PPDDE 

0.074 

01061 

01/3/89 

PPDDT 

0.42 

01510 

12/16/88 

SUPONA 

2.1 

01061 

01/3/89 

TETRACHLOROETHY  LENE 

1300 

01501 

03/21/88 

TRICHLOROETHYLENE 

710 

01061 

01/3/89 

0,P-XYLENE 

17 

01061 

01/3/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-1g-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg} 

INDIRECT 

PPLV 

(mg/kg) 

ALORIN 

1.SE+00 

4.9E+04 

BENZENE 

a.6E«02 

Z.dE-Ka 

BICrCLOHEPTAOIENE 

3.2E^5 

4.0E^ 

CARBON  TETRACHLORIDE 

Z.OE'KIZ 

0.0E«00 

CHLOROANE 

2.0E*01 

0.0E«00 

CHLOROBENZENE 

1 .6E-rOS 

O.OE^OO 

CHLOROFORM 

4.0E'»03 

2.3E+03 

CHLOROPMEHYLNETHYL  SULFONE 

1.6E*05 

0.0E«00 

CHLOROPNEHYLMETHYL  SULFOXIDE 

l.dE+OS 

O.OE'i'OO 

PPODE 

7.4E+01 

O.OE+00 

PPDDT 

7.4E+01 

O.OE^OO 

0 1 BROMOCHLOROPROPANE 

1.aE«01 

0.0E*OO 

1,1-OICHLOROETHANE 

Z.SE^OZ 

0.0E«00 

1,1-DICHLOROETHYLENE 

4.3E-»01 

O.OE-rOO 

I.Z-DICHLOROETHYLENE 

1.7E+05 

0.0E*00 

DIELDRIN 

1.6E*00 

1.0E«06 

DI ISOPROPYLMETHYL  PHOSPHONATE 

6.6E-»0S 

O.OE-KIO 

OIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE+00 

DITHIANE 

8.3E«04 

O.OE'KIO 

ENDRIN 

2.5E*03 

1.0E«06 

ETHYLBENZENE 

8.3E-K)5 

O.OE'^00 

HEXACMLOROCYCLOPEHTAD I ENE 

1.7E+04 

0.0E-»00 

ISOORIN 

S.aE>02 

3.5E*06 

MAUTHION 

1.7E*05 

0.0E*00 

METHYL ISOBUTYL  KETONE 

4.1E+05 

2.7E*0S 

METHYLENE  CHLORIDE 

3.3E*03 

3.6E«03 

1,4-OXATHIANE 

2.5E+05 

O.OE«O0 

SUPONA 

1.2E*03 

O.OE*0O 

1 , 1 ,2,2-TETRACHLOHOETHAHE 

1.3E*02 

3.3E*02 

TETRACHLOROETHYLEHE 

5.1E*02 

2.6£*04 

TOLUENE 

2.5E*06 

O.OE+00 

1,1,1-TRICHLOROETHANE 

7,5E*05 

O.OE-MIO 

1,1,2-TRICHLOROETHANE 

4.3E*02 

0.OE*OO 

TRICHLOROETHYLENE 

2,3E*03 

O.OE^^OO 

H-XYLENE 

1,4E*07 

0.0E*00 

0,P-XYLENE 

1 .4E*07 

0.0E*00 

ARSENIC 

2,2E*01 

O.OE-KIO 

CADMIlW 

4.5E«02 

0.0E«O0 

CHROMIUM 

6.9E*01 

O.OE'KIO 

COPPER 

4,2E+05 

O.OE-tOO 

LEAD 

1,5E+04 

0.OE«OO 

MERCURY 

3.3E*03 

O.OE^OO 

ZINC 

2.0E«06 

O.OE^OO 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

1.5E*00 

2.0E-01* 

6.2E-06 

2.0E-01* 

3.9E-06 

6.5E«02 

9.3E-03 

3.0E-03 

1.2E-02 

2.2E-02 

1.8E^ 

O.OE+00 

2.5E-06 

2.5E-06 

1.2E-04 

Z.OE'i-OZ 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.7E-01 

2.0E+01 

O.OE+00 

O.OE+OO 

O.OE+OO 

2.7E-06 

1.6E*05 

O.OE+00 

O.OE+OO 

O.OE+OO 

3.6E-05 

1.5E*03 

2.5E-04 

8.6E-04 

1.1E-03 

4.4E-02 

1.6£*05 

O.OE+00 

O.OE+OO 

O.OE+OO 

6.7E-10 

1  .dE'i^OS 

O.OE+00 

O.OE+OO 

O.OE+OO 

2.7E-09 

7.4E+01 

O.OE+00 

O.OE+OO 

O.OE+OO 

3.7E-08 

7.4E*01 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.5E-06 

I.SEOI 

0. 06+00 

O.OE+OO 

O.OE+OO 

3. IE-02 

2.8E«02 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.5E-08 

4.3E+01 

O.OE+00 

O.OE+OO 

O.OE+OO 

5.8E-02 

1.7E+05 

O.OE+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.6E*00 

1 .3E+01* 

9.0£-04a 

1.3E+01+ 

O.OE+OO 

6.6E«05 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.4E-08 

I.SE^OS 

O.OE+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.3E«04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.SE+03 

S.1E-04 

1.1E-07a 

8.1E-04 

O.OE+OO 

8.3E'»05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.0E-08 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.6E-02 

5.8E*02 

6.9E-03 

1. IE-06 

6.9E-03 

6.4E-08 

1.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.BE-13 

1.«*0S 

7.5E-05 

1. IE-04 

1.8E-04 

O.OE+OO 

1.7E*03 

3. IE-04 

2.8E-04 

5.8E-04 

2.6E-04 

2.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.8E-13 

9.2E+01 

3.9E-03 

1.5E-03 

5.4E-03 

O.OE+OO 

5.06+02 

O.OE+OO 

1.5E-05 

1.5E-05 

3.7E-03 

2.5E+06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.0E-07 

7.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-07 

4.3E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.3E-04 

2.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4. IE-03 

1 .4E+07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-08 

1 .4E+07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-07 

2.2E+01 

2.3E+00* 

O.OE+OO 

2.3E+00* 

O.OE+OO 

4.5E+02 

2.9E-02 

O.OE+OO 

2.9E-02 

O.OE+OO 

6.9E+01 

5.0E+01* 

O.OE+OO 

5.0E+01* 

O.OE+OO 

4.2E+0S 

1. IE-03 

O.OE+OO 

1. IE-03 

O.OE+OO 

1.5E+04 

7. IE-02 

O.OE+OO 

7.1E-02 

O.OE+OO 

3.3E+03 

1.8E-03 

O.OE+OO 

1.8E-03 

O.OE+OO 

2.0E+06 

1. IE-04 

O.OE+OO 

1.1E-04 

O.OE+OO 

Thi*  contRuioAot  saturates  the  soil  gas  and  produces  a  vapor  flu*  uhieh  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  e^l  to  pure  compound. 
The  SPPPLV  has  therefore  been  set  to  1.00E*06  rng/kg  (See  volune  VI -A). 

El  it  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than  1.00£*06  the  calculations  Imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form 
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SPSA-1g-4 

EXPOSURE  EVALUATIONS  FCM  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE  DIRECT 

PPLV  61 

(mg/kg) 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1 .SE+OO 

4. 96*04 

1.5E*00 

2.0E-01* 

6.2E-06 

2.0E-01* 

3.96-06 

BENZENE 

8.6E+02 

2.6E*03 

6.SE*02 

9.3E-03 

3.0E-03 

1.2E-02 

2.26-02 

BICYCLOHEPTADIENE 

S.ZE-rOS 

4.0£*05 

1.86*05 

0.0E*00 

2.5E-06 

2.SE-06 

i.a-04 

CAJtBON  TETRACHLORIDE 

2.0Ee02 

O.0E*O0 

2.0E*02 

0.06*00 

0.06*00 

0.06*00 

1.76-01 

CNLOROANE 

Z.OEeOI 

O.0E*OO 

2.0E*01 

0.OE*OO 

0.06*00 

0.06*00 

2.76-06 

CHLOROBENZENE 

1.6E«0S 

0.0E*00 

1 .6E*05 

0.0E*00 

O.OE*00 

0.06*00 

3.66-05 

CHLOROFORM 

A.OE-^OS 

2.3E*03 

1 .56*03 

2.5E-04 

8.6E-04 

1. IE-03 

4.46-02 

CNLOROPHENYLMETHTL  SULFONE 

1.6E+05 

0.0E*00 

1.66*05 

0.0E*00 

0.06*00 

0.06*00 

6.7E-10 

CHLOROPHENYLMETHTL  SULFOXIDE 

1 .6E+05 

Q.0E*O0 

1.66*05 

0.OE*OO 

0.0E*00 

0.06*00 

2.7E-09 

PPOOE 

7.4E+01 

0.0E*00 

7.4E*01 

0.06*00 

0.06*00 

0.0E*OO 

3.7E-08 

PPOOT 

7.4E+01 

0.0E*00 

7.46*01 

0.0E*00 

0.0E*O0 

0.0E*O0 

1.5E-06 

D I BROMOCHLOROPROPANE 

1 -EE+OI 

0.06*00 

1.8£*01 

0.0£*00 

0.0E*00 

0.06*00 

3.  IE-02 

1,f-0ICHL0R0ETNANE 

2.8E+02 

O.OE*00 

2.8E*02 

O.OE*00 

0.0E*0O 

0.06*00 

1.5E-08 

1.1-DICHLOROETHYLENE 

4.3E+01 

0.06*00 

4.3E*01 

0.0E*00 

0.0E*0O 

0.0E*00 

5.8E-02 

1,2-DICHLOROETHYLENE 

1.7E*05 

0.06*00 

1.7e*05 

0.0E*OO 

O.0E*00 

0.0E*00 

0.0E*00 

OIELORIN 

1 .6E+00 

1.0E*06 

1.66*00 

1.36*01* 

9.0E-04a 

1.3E*01* 

0.0E*00 

OIISOPROPYLMETHYL  PHOSPHONATE 

6.6£*05 

O.OE*00 

6.6£*0S 

0.OE*OO 

0.OE*00 

0.0E*00 

1.4E-08 

OIMETHYNETHYL  PHOSPHONATE 

1.5E-K)5 

0.0E*00 

1.5E*0S 

0.06*00 

0.0E*00 

0.0E*O0 

0.06*00 

OITHIANE 

8.3E*04 

0.0E*00 

8.36*04 

0.0E*00 

0.06*00 

O.0E*O0 

0.06*00 

ENORIH 

2.5E+03 

1.06*06 

2.56*03 

8. IE-04 

I.IE-078 

8.1E-04 

0.0E*00 

ETHYLBENZENE 

8.3E+05 

0.06*00 

8.36*05 

0.0E*00 

0.0E*00 

0.06*00 

3.0E-08 

NEXACHLOROCYCLOPENTAO I ENE 

1.7E*04 

0.0E*OO 

1.7E*04 

O.OE*O0 

0.06*00 

0.06*00 

2.6E-02 

ISGORIN 

5.8E+02 

3.56*06 

5.86*02 

6.96-03 

1. IE-06 

6.96-03 

6.4E-08 

MALATHION 

1.7E*05 

O.OE*00 

i.:^*05 

0.0E*00 

O.OE*OQ 

0.06*00 

1.8E-13 

METHYL ISOBUTYL  KETONE 

4.1E*05 

2.7E*05 

1.6E*05 

7.3E-05 

1. IE-04 

1. 86-04 

0.0E*00 

methylene  chloride 

3.36*03 

3.66*03 

1.7e*03 

3. IE-04 

2.BE-04 

5.8E-04 

2.6E-04 

f ,4-OXATHIANE 

2.SE*05 

O.OE*00 

2.5E*05 

O.OE*00 

0.0E*00 

0.0E*00 

O.OE+00 

SUPONA 

1.2E*03 

0.06*00 

1.2E*03 

0.0E*00 

0.0E*00 

0.0E*00 

4.BE-13 

1 , 1 , 2, 2 - TETRACHLOROET HANE 

1.3E*02 

3.3E*02 

9.2E*01 

3.9E-03 

1.5E-03 

5.4E-03 

0.0E*00 

TETRACHLOROETHYLENE 

5.1E*02 

2.66*04 

5.06*02 

0.0E*00 

1.5E-0S 

1.5E-05 

3.7E-03 

TOLUENE 

2.SE*06 

0.0E*OO 

2.5E*06 

0.OE*OO 

0.06*00 

0.06*00 

3.0E-07 

1,1,1-TRICHLOROETHANE 

7.5E*05 

0.0E*OO 

7.56*05 

O.OE*00 

0.0E*00 

O.OE*O0 

1. IE-07 

1,1,2-TRICHLOROETHANE 

4.3E*02 

0.06*00 

4.36*02 

0.0E*00 

O.OE*00 

0.0E*00 

3.3E-04 

TRICHLOROETHYLENE 

2.3E*03 

0.OE*0O 

2.3E*03 

0.0E*00 

O.0E*OO 

0.06*00 

4. IE-03 

M-XYLENE 

1.4E*07 

0.0E*OO 

1.46*07 

0.OE*OO 

O.0E*00 

0.06*00 

1.3E-08 

0,P-XYLENE 

1.4E*07 

0.0E*OO 

1.46*07 

0.OE*OO 

0.06*00 

O.0E*O0 

1. IE-07 

ARSENIC 

2.2E*01 

0.06*00 

2.2E*01 

2.3E*00* 

0.06*00 

2.36*00* 

0.0E*00 

CADMIUM 

4.5E*02 

0.06*00 

4.56*02 

2.96-02 

0.0E*00 

2.9E-02 

0.06*00 

CNROHIUM 

6.9E*01 

0.06*00 

6.9E*01 

5.0E*01* 

0.0E*O0 

5.06*01* 

0.06*00 

COPPER 

4.a*05 

0.06*00 

4.a*05 

1. IE-03 

0.0E*OO 

1.16-03 

0.06*00 

LEAD 

1.5E*04 

0.06*00 

1.5E*04 

7.16-02 

0.0E*00 

7.16-02 

0.06*00 

MERCURY 

3.3E*03 

O.0E*0O 

3.3E*03 

l.aE-03 

O.0E*OO 

1.86-03 

0.06*00 

ZINC 

2.0E*06 

0.06*00 

2.06*06 

1. IE-04 

O.0E*O0 

1.16-04 

0.06*00 

•  :  Thi*  contMinant  taturatts  tha  aoU  gas  and  producta  a  vapor  flux  which  ia  balow  ona-tanth  of 

tha  critical  flux.  Tha  SPPPLV  for  thia  contaminant  ia  considarad  to  ba  aqual  to  pura  coapound. 

Tha  SPPPLV  has  therefore  been  act  to  1.00E«06  mg/kg  (See  voliiae  VI-A). 

*:  El  is  aqual  to  or  axcaada  1.0E-01 

If  tha  PPLV  value  indicated  ia  greater  than  1.00E«06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-1g-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE  DIRECT 

PPLV  El 

(mg/kg) 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

3.2E«a3 

2. IE-01 

1.4E+00* 

9.3E-05 

1.4E+00* 

5.9E-05 

BENZENE 

1.2E*02 

4.1E-r02 

9.3E*01 

6.7E-02 

2.0E-02 

8.6E-02 

3.3E-01 

BICrCLONEPTAOIENE 

1.4E+05 

1.4E+05 

7.0E+04 

O.OE+00 

7.0E-06 

7.0E-06 

7.6E-04 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OEfOO 

2.7E^01 

0.0E«00 

O.OE^OO 

O.OE'^00 

2.6E'rOO 

CHLORDANE 

2.7E+00 

0.0E«OO 

2.7E*00 

0.OE*OO 

O.OE-rOO 

O.OE-rOO 

4. IE-05 

CHLOROBENZENE 

S.SE-rOA 

O.OE-rOO 

6.8E+04 

O.OE'tOO 

O.OE-rOO 

O.OE-rOO 

2.3E-04 

CHLOROFORM 

S.6E'r02 

3.6E-r02 

2.2E'H)2 

1.SE-03 

S.5E-03 

7.3E-03 

6.7E-01 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

0.OE«OO 

7.0E'»04 

O.OE-rOO 

O.OE-rOO 

O.OE^OO 

4.3E-09 

CHLOROPHENYLMETHYL  SULFOXIDE 

7.0E+04 

O.OE-rOO 

7.0E+04 

0.0E«00 

O.OE+OO 

O.OE'TOO 

1.8E-08 

PPODE 

I.QE-rOI 

0.0E-»O0 

1.0E+01 

0.0E«O0 

0.0E«00 

0.0E«00 

5.6E-07 

PPOOT 

I.OE-hOI 

O.OE-rOO 

1.0E+01 

O.OE'TOO 

0.0E'K)0 

O.OE+00 

2.3E-05 

OIBRONOCHLOROPROPANE 

2.5E-00 

O.OE-hOO 

2.SE-hOO 

O.OE'TOO 

O.OE-rOO 

O.OE'tOO 

4.7E-01 

1,1-DICHLOROETHANE 

3.9E*01 

0.0E«OO 

3.9E*01 

0.0E*00 

O.OE-rOO 

0.0E«00 

2.2E-07 

1,1-DICHLOROETHYLENE 

5.9E+00 

Q.0E«0O 

5.9E+00 

0.0E*00 

0.OE«OO 

0.OE*OO 

8.7E-01 

1,2-DICHLOROETHYLENE 

7.0E+04 

O.OEfOO 

7.0E+04 

O.OE-rOO 

O.OE>00 

O.OE'TOO 

O.OE^OO 

DIELDRIN 

2.2E-01 

1.0E«06 

2.2E-01 

9.2E+01* 

1.4E-02a 

9.2E*01« 

0.OE*O0 

OIISOPROPYLMETHYL  PHOSPHONATE 

2.8E+05 

O.OE-rOO 

2.8£*05 

O.OE-rOO 

O.OE'tOO 

O.OE-rOO 

9.2E-08 

OIMETHYMETHYL  PHOSPHONATE 

6.3E»04 

O.OE-rOO 

6.3E'r04 

0.0E*00 

O.OE-rOO 

0.0E«00 

O.OE-rOO 

DITNIANE 

S.SE'TfK 

O.OE^OO 

3.SE+04 

O.OE+00 

0.0E*00 

0.OE*OO 

D.OE+00 

ENDRIN 

1.1E*03 

i.OEfoa 

1.1E*03 

1.9E-03 

7.2E-07a 

1.9E-03 

O.OE-rOO 

ETHYLBENZENE 

3.SE+05 

O.OE-rOO 

3.5E*05 

O.OE-KIO 

O.OE'^00 

O.OE^OO 

1,9E-07 

HEXACHLOROCYCLOPENTADIENE 

5.7E+03 

O.OE+OO 

5.7E*03 

O.OE'tOO 

O.OE'tOO 

O.OE'tOO 

1.7E-01 

ISOORIN 

2.5E*02 

5.4E*05 

2.5E*02 

1.6E-02 

7.3E-06 

1.6E-02 

4. IE-07 

MALATHION 

7.0E*04 

0.OE«O0 

7.0E+04 

0.0E*O0 

O.OE'tOO 

O.OE+00 

1. IE-12 

METHYL  ISOBUTYL  KETONE 

1 . 7E*05 

9.9E*04 

6.3E«04 

1.7E-04 

3.0E-04 

4.8E-04 

0.OE*0O 

METHYLENE  CHLORIDE 

4.5E*02 

5.6E»02 

2.5E*02 

2.2E-03 

1.8E-03 

4.0E-03 

4.0E-03 

1,4-OXATNlANE 

1.1E*05 

O.OE-rOO 

1.1E*05 

O.OE+00 

O.OE'tOO 

O.OE+OO 

0.0E*00 

SUPONA 

5.3E*02 

O.OE*00 

5.3E*02 

O.OE+00 

O.OE+00 

0.0£*00 

3. IE-12 

1 , 1 ,2,2-TETRACHLOROETHANE 

1.8E*01 

2.9E*01 

1.1E*01 

2.8E-02 

1.7E-02 

4.6E-02 

0.0£*00 

TETRACNLOROETHYLENE 

7.1E*01 

4.0E'r03 

7.0E*01 

O.OE'tOO 

1.0E-04 

1.0E-04 

5.6E-02 

TOLUENE 

1.1E*06 

0.0E*OO 

1.1E*06 

O.OE-rOO 

0.0E'K)0 

O.OE'tOO 

1.9E-06 

1,1,1-TRICHLOROETHANE 

3.2E-05 

O.OE<rOO 

3.2E+05 

O.OE'tOO 

O.OE'tOO 

O.OE+00 

7. IE-07 

1,1,2-TRlCHLOROETNANE 

6.0E+01 

O.OEvOO 

6.0E*01 

O.OE+00 

0.0E*OO 

O.OE-rOO 

5.0E-03 

TRICHLOROETHYLENE 

3.2E*02 

O.OEfOO 

3.2E*02 

0.0E«00 

O.OE'tOO 

O.OE+00 

6.2E-02 

M-XYLENE 

5.8E*06 

O.OE-rOO 

5.8E+06 

0.0E*O0 

O.OE^OO 

0.0E«00 

a.3E-08 

0,P-XYLENE 

S.8E'>06 

O.OE'tOO 

5.8E*06 

O.OE'tOO 

O.OE+OO 

O.OE-hOO 

7.0E-07 

ARSENIC 

3.9E*00 

0.OE«OO 

3.9E*00 

1.3E+01* 

O.OE'tOO 

1 .3E*01* 

0.OE«00 

CADMIUM 

5.aE*01 

0.0E*00 

5.8E*01 

2.3E-0T 

O.OE+OO 

2.3E-01* 

0.OE«O0 

CHROMIUM 

8.8E*00 

0.0E*00 

8.8E*00 

4.0E*02« 

O.OE'tOO 

4.0E*02* 

0.0E*00 

COPPER 

2.5E*05 

0.OE«OO 

2.5E*05 

1.9E-03 

0.0E*00 

1.9E-03 

O.OE*O0 

LEAD 

9.2E*03 

O.IXtOO 

9.2E*03 

i,a-oi* 

0.0E«00 

1.2E-01* 

0.0E«00 

MERCURY 

2.0E+03 

0.0E«OO 

2.(X«03 

3.0E-05 

O.OE+00 

3.0E-03 

O.OE'^00 

ZINC 

1.1E«^06 

O.OE'KIO 

1.1E«06 

2.0E-04 

O.OE'KX) 

2.0E-04 

O.OE^OO 

■:  Thix  centaaiinant  taturstts  tha  toil  gas  and  produces  a  vapor  flux  which  is  below  one*tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpoind. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  voluse  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.0QE+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chrome  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form 
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SPSA-1g-6 

EXPOSURE  EVALUATtOMS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE  DIRECT 

PPLV  El 

(mg/kg) 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

I.DE-fOO 

1.3E*02 

1.9E*00 

1.6E-01* 

2.4E-03 

1.68-01* 

5.2E-03 

BENZENE 

1.1E*03 

2.3E*00 

2.3E*00 

7.3E-03 

3.5E*00* 

3.5E*00* 

2.9E+01 

BICYCLOHEPTAOIENE 

1 .BE+OS 

1.9E+02 

1.9E+02 

0.0E*OO 

5.4E-03 

5.4E-03 

4.7E-01 

CARBON  TETRACHLORIDE 

2.SE-r02 

0.OE*OO 

2.5E*02 

0.OE*OO 

0.OE*OO 

0.08*00 

2.3E*02 

CHLORDANE 

2.SE4'01 

0.0E*OO 

2.5E*01 

0.0E*O0 

0.0E*00 

0.08*00 

3.6E-03 

CHLOROBENZENE 

8.a£-»04 

O.OE+OO 

8.88*04 

O.OE*00 

0.0E*00 

0.08*00 

1.4E-01 

CHLOROFORM 

5.1E+03 

2.0E*00 

2.0E*00 

2.08-04 

9.98-01* 

9.98-01* 

5.98*01 

CHLOROPHEHYLMETHYL  SULFONE 

9.1Ee04 

0.08*00 

9.1E*04 

O.0E*OO 

0.0E*O0 

0.08*00 

2.78-06 

CHLOROPHENYLMETHYL  SULFOXIDE 

9.1Ee04 

0.08*00 

9.1E*04 

0.0E*00 

0.0E*00 

0.08*00 

1.18-05 

PPOOE 

9.3Ee01 

0.08*00 

9.3E*01 

0.0E*OO 

0.0E*00 

0.08*00 

5.08-05 

PPOOT 

9.3E«01 

0.0E*0O 

9.38*01 

0.OE*OO 

0.08*00 

0.OE*OO 

2.0E-03 

0 I BROMOCHLOROPROPANE 

2.3E'»01 

0.OE*OO 

2.38*01 

0.0E*O0 

0.08*00 

O.OE*00 

4.2E+01 

1,1-DlCHLOROETHANE 

3.6E*02 

0.0E*0O 

3.6E*02 

O.OE*00 

0.0E*00 

0.0E*00 

2.0E-05 

1,1-DICNLOROETHYLENE 

5.4E«01 

0.0E*00 

5.48*01 

0.08*00 

0.0E*00 

0.0E*00 

7.7E+01 

1,2-DICHLOROETHYLENE 

9.2E«04 

0.0E*00 

9.2E*04 

O.OE*00 

0.0E*O0 

0.0E*00 

0.0E*00 

DIELDRIN 

2.0E'»00 

5.8E+01 

1.98*00 

1.0E*01* 

3.5E-01* 

1.0E*01* 

0.0E*00 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

0.0E*00 

3.78*05 

0.08*00 

0.0E*00 

0.08*00 

5.78-05 

OIMETHYHETHYL  PHOSPHONATE 

8.2E-»04 

0.0E*00 

8.28*04 

0.08*00 

0.0E*00 

O.OE*00 

O.OE*00 

OITHIANE 

4.6E404 

O.OE*00 

4.68*04 

0.08*00 

0.0E*00 

O.OE*O0 

0.OE*OO 

ENORIN 

1 .4E+03 

1.0E*06 

2.48*02 

1.5E-03 

7.0E-03a 

8.4E-03 

0.0E*OO 

ETHYLBENZENE 

4.6E«05 

0.0E*00 

4.68*05 

0.08*00 

0.0E*00 

0.0E*00 

1.2E-04 

HEXACHLOROCYCLOPENTAD I ENE 

5.5E*03 

0.08*00 

5.5£*03 

0.0E*0O 

0.08*00 

0.08*00 

1.0E*02 

ISQORIN 

3.2E*02 

6.7E*01 

5.5£*01 

1.2E-02 

6.0E-02 

7.28-02 

2.58-04 

MAUTHION 

9.2E+04 

0.0E*00 

9.H*04 

0.0E*00 

O.0E*OO 

0.08*00 

7. IE-10 

METHYL ISOBUTYL  KETONE 

2.2E«0S 

1.68*02 

1.6£*02 

1.3E-04 

1.98-01* 

1.98-01* 

0.0E*00 

methylene  chloride 

4.1E+03 

3.1E*00 

3.1E*00 

2.4E-04 

3.2E-01* 

3.2E-01* 

3.5E-01 

1,A-OXATHtANE 

1 .4E+05 

0.0E*0d 

1 .4E*05 

0.08*00 

0.0E*00 

0.0E*00 

O.OE*00 

SUPONA 

6.9E+02 

0.0E*00 

6.9E*02 

0.OE*OO 

0.0E*00 

0.0E*00 

1.98-09 

1 , 1 , 2, 2-TETRACHLOROETHANE 

1.6E*02 

3.7E*00 

3.6E*00 

3. IE-03 

1.3E-01* 

1.4E-01* 

O.OE*00 

TETRACHLOROETHYLENE 

6.5E+02 

2.a*01 

2.2E*01 

0.0E*00 

1.8E-02 

1.88-02 

4.98*00 

TOLUENE 

1.4E«06 

0.0E*00 

1 .4E*06 

0.0E*0O 

0.0E*00 

0.OE*O0 

1.2E-03 

1,1,1-TRICHLORaETHANE 

4.2E*05 

0.0E*00 

4.2E*05 

O.OE*0O 

0.0E*00 

0.0E*00 

4.4E-04 

1,1,2-TRICNLOROETHANE 

S.SE^OZ 

0.08*00 

5.5E*02 

0.0E*00 

0.0E*00 

0.08*00 

4.48-01 

TRICHLOROETHYLENE 

2.9Ee03 

0.0E*OO 

2.9E*03 

0.08*00 

0.0E*OO 

0.08*00 

5.48*00 

M-XYLENE 

7.08*06 

0.0E*OO 

7.0E*06 

0.0E*00 

0.08*00 

0.08*00 

5. IE-05 

0,P-XYLENE 

7.0E*06 

0.0E*OO 

7.0E*06 

0.08*00 

0.08*00 

0.08*00 

4.3E-04 

ARSENIC 

2.0E*01 

0.0E*O0 

2.0E*01 

2.5E*00* 

0.08*00 

2.58*00* 

0.08*00 

CADMIUM 

3.6E*02 

0.0E*00 

3.68*02 

3.6E-02 

0.08*00 

3.68-02 

O.OE*00 

CHROMIUM 

5.5E*01 

0.0E*OO 

5.5E*01 

6.4E*01* 

0.08*00 

6.48*01* 

0.08*00 

COPPER 

1 .8E*05 

0.0E*0O 

1.88*05 

2.6E-D3 

0.08*00 

2.68-03 

0.0E*00 

LEAD 

6.5E*03 

0.08*00 

6.5E*03 

1.78-01* 

0.08*00 

1.78-01* 

0.OE*OO 

MERCURY 

1.4E*03 

0.0E*OO 

1.4E*03 

4.3E-03 

0.08*00 

4.3E-03 

0.08*00 

ZINC 

7.8E*05 

0.08*00 

7.8E*05 

2.78-04 

0.08*00 

2.78-04 

0.08*00 

•  :  This  contMiinsnt  saturates  the  soi(  gas  and  produces  a  vapor  flu*  which  is  below  one*tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  coapound. 

The  SPPPLV  has  tharafora  been  set  to  1.00£*06  sp/kg  (See  volusa  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00£«06  the  calculations  isply  that  the  contaminant 

does  not  pose  inacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-19-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (flig/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

6.5E'»03 

4.2E+01 

1.2E-01 

2.6E+00* 

7.2E-03 

2.6E+00* 

3.0E-05 

1.6E-02 

BENZENE 

6.7E+01 

3.5E+02 

2.3E+00 

2.2E+00 

1.2E-01* 

3.5E+00* 

3.6E+00* 

1.6E-01 

8.7E+01 

BICYCLOHEPTADIENE 

3.3E*04 

S.3E4^04 

S.6E+02 

S.4E4^02 

O.OE^^OO 

1.BE-03 

1.8E-03 

8.8E-04 

4.7E-01 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE-rOO 

0.OE4O0 

1.5E+01 

O.OE+00 

O.OE'TOO 

O.OE'tOO 

1.3E+00 

6.8E+02 

CHLORDANE 

1.5E+00 

O.OE'TOO 

O.OE+00 

1.5E+00 

O.OE+OO 

0.0E«00 

O.OE+00 

2.0E-05 

1. IE-02 

CHLOROBENZENE 

1.5E»04 

O.OE-rOO 

O.OE-^OO 

1.5E*04 

O.OE+00 

O.OE+OO 

O.OE-rOO 

2.7E-04 

1.4E-01 

CHLOROFORM 

3.1E+02 

3.1E*02 

2.0E+00 

2.0E+00 

3.2E-03 

1.0E+00* 

1.0E+00* 

3.3E-01 

1.8E+02 

CHLOROPHENYLMETHYL  SULFONE 

1.7E*04 

O.OE-rOO 

O.OE+OO 

1.7E+04 

O.OE-rOO 

O.OE'tOO 

O.OE+00 

5.0E-09 

2.7E-06 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.7E+04 

0.0E-»00 

O.OE-rOO 

1.7E+04 

O.OE+00 

O.OEi^OO 

O.OE+00 

2.0E-08 

1. IE-05 

PPDDE 

5.7E+00 

O.OE-^OO 

O.OE'^00 

S.7E+00 

0.0E'»00 

O.OE'TOO 

O.OE'tOO 

2.8E-07 

1.5E-04 

PPDDT 

5.7E+00 

0.OE«00 

O.OE^OO 

5.7E+00 

O.OE^OO 

O.OE+00 

O.OE+00 

1. IE-05 

6. IE-03 

D I BROMOCHLOROPROPANE 

1 .4E+00 

O.OE-rOO 

O.OE-rOO 

1 .4E+00 

O.OE+00 

O.OE'TOO 

O.OE+OO 

2.4E-01 

1.2E+02 

1,1-OICHLOROETHANE 

2.3E+01 

0.0E«00 

O.OE+00 

2.3E+01 

O.OE+00 

O.OE^OO 

O.OE-^OO 

1. IE-07 

5.9E-05 

1,T-DICHLOROETHYLEME 

3.2E+00 

O.OE+00 

0.0E'»00 

3.2E+00 

O.OE-fOO 

O.OE+00 

O.OE+00 

4.3E-01 

2.3E+02 

1,2-DICHLOROETHYLENE 

1 . 7E+04 

O.OE+00 

0.OE«^OO 

1.7E+04 

0.0E*00 

O.OEi-OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

OIELDRIN 

1.2E-01 

3.0E+03 

T.9E*0T 

1.2E-01 

1.6E+02* 

1.0E+00* 

1.6E+02* 

O.OE+OO 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.8E+04 

O.OE-^00 

O.OE^OO 

6.8E«04 

0.0E4^00 

O.OE'TOO 

O.OE'TOO 

1. IE-07 

5.7E-05 

OIMETHYMETHYL  PHOSPHONATE 

1.5E+04 

0.OE«^O0 

O.OE>00 

1.5E+04 

0.0E«^00 

O.OE^-OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

DITHIANE 

8.5E*03 

0.OE«O0 

O.OE+00 

8.5E+03 

0.0E«^00 

O.OE+OO 

D.OE+00 

O.OE+OO 

O.OE+OO 

EHDRIN 

2.5E+02 

1.0E+06 

1.0E»06 

2.0E+02 

7.9E-03 

2.3E-03a 

1.0E-02 

O.OE+OO 

O.OE+OO 

'"‘'YLBENZENE 

8.5E*04 

O.OE'tOO 

O.OE+00 

8.5E*04 

O.OE+00 

O.OE+00 

O.OE+OO 

2.2E-07 

1.2E-04 

CHLOROCYCLOPENTAOIENE 

3.8E*02 

O.OE+00 

O.OE+OO 

3.8E*02 

O.OE+00 

O.OE+00 

O.OE+OO 

2.0E-01 

1.0E+02 

ISOORIN 

5.9E+01 

4.7E+05 

2.0E+02 

4.6E+01 

6.8E-02 

2.0E-02 

8.7E-02 

4.8E-07 

2.5E-04 

MALATHION 

1.7E+04 

O.OE^OO 

O.OE^OO 

1.7E+04 

O.OE'tOO 

O.OE*00 

O.OE+OO 

1.3E-12 

7. IE-10 

METHYL  ISOBUTYL  KETONE 

4.0E-*04 

3.6Er04 

4.8E+02 

4.7E*02 

7.5E-04 

6.3E-02 

6.4E-02 

O.OE+OO 

O.OE+OO 

METHYLENE  CHLORIDE 

2.5E*02 

4.SE'r02 

3.1E+00 

3.1E+00 

4.0E-03 

3.2E-01* 

3.3E-01* 

2.0E-03 

1.1E+00 

1,4-OXATHIANE 

2.5E+04 

O.OE^OO 

O.OE-^OO 

2.5E+04 

O.OE-^00 

O.OE'TOO 

O.OE+00 

O.OE+OO 

O.OE+OO 

SUPONA 

1.3E+02 

O.OE-^OO 

O.OE+00 

1.3E+02 

O.OE+00 

0.K*00 

O.OE+OO 

3.6E-12 

1.9E-09 

1 , 1 , 2 , Z- TETRACHLOROETHANE 

9.9E+00 

4.5E+01 

3.7E+00 

2.6E+00 

5. IE-02 

1.5E-01* 

2.0E-01* 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

4.1E+01 

3.5E*03 

2.2E+01 

T.4E+01 

0.0E*00 

1.8E-02 

1.BE-02 

2.8E-02 

1.5E+01 

TOLUENE 

2.6E*05 

O.OE+00 

O.OE+00 

2.6E+05 

O.OE+00 

O.OE+00 

O.OE+OO 

2.3E-06 

1.2E-03 

1,1,1-TRICHLOROETHANE 

7.8E+04 

O.0E'»00 

0.0E*00 

7.8E+04 

O.OE+00 

O.OE+00 

O.OE+OO 

8.2E-07 

4.4E-04 

1,T,2-TRICHLOROETNANE 

3.4E-*01 

O.OE+00 

O.OE+00 

3.4E+01 

O.OE+00 

0.0E*00 

O.OE+OO 

2.5E-03 

1.3E+00 

trichloroethylene 

1.8E*02 

O.OE'^00 

O.OE+00 

1.8E+02 

O.OE+00 

O.OE+00 

O.OE+OO 

3. IE-02 

1.6E+01 

M-XYLENE 

8.8E«05 

O.OE^OO 

O.OE+00 

8.8E+05 

O.OE+00 

O.OE-rOO 

O.OE+OO 

9.6E-08 

5. IE-05 

0,P-XYLENE 

8.8E+05 

O.OE+00 

O.OE+00 

8.8E*05 

0.0E*00 

0.OE*OO 

O.OE+OO 

8. IE-07 

4.3E-04 

ARSENIC 

1.6E+00 

0.0E*00 

0.0E*00 

1.6E+00 

3.1E*01* 

O.OEtOO 

3.1E+01* 

O.OE+OO 

O.OE+OO 

CADMIUM 

7.6E*00 

O.OE^OO 

0.0E«00 

7.6E+00 

1.7E+00* 

O.OEi’OO 

1.7E+00* 

O.OE+OO 

O.OE+OO 

CHROMIUM 

1.1E400 

0.0E«00 

O.OE^OO 

1.1E+00 

3.1E*03* 

O.OE^OO 

3.1E+03* 

O.OE+OO 

O.OE+OO 

COPPER 

5.7E+04 

O.OE^OO 

0.0E«00 

5.7E+04 

8. IE-03 

O.OE^OO 

8. IE-03 

O.OE+OO 

O.OE+OO 

LEAD 

2.2E«03 

O-OE^OO 

O.OE^OO 

2.2E*03 

5.0E-01* 

O.OE^OO 

5.0E-01+ 

O.OE+OO 

O.OE+OO 

MERCURY 

4.6E*02 

O.OE-rOO 

0.0E«00 

4.6E*02 

1.3E-02 

0.0E«00 

1.3E-02 

O.OE+OO 

O.OE+OO 

ZINC 

1.4E+05 

O.OE^-OO 

0.OE*OO 

1.4E*05 

1.5E-03 

O.OE*0O 

1.5E-03 

O.OE+OO 

O.OE+OO 

This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 
The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
1.00E'»06  aig/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0L--01 


2-89 


2.8  SITE  SPSA-2a:  SOUTH  TANK  FARM  AREA  (formerly  Site  1-10:  South  Tank 
Farm;  EBASCO,  1987c/RIC  87127R01  and  EBASCO,  1988f/RIC  87127R01A) 

2.8.1  Site-Specific  Considerations 

Figure  SPSA-2a-l  and  Tables  SPSA-2a-l  and  SPSA-2a-2  depict  the  target  contaminants  for 
Site  SPSA-2a.  Borings  1  through  29,  29B,  30  through  35  and  35B,  were  included  in  this 
exposure  assessment,  consistent  with  the  South  Plants  SAR.  The  historical  search 
conducted  under  the  contamination  assessment  revealed  that  bicycloheptadiene,  and 
dibroiTKKhloropropane  were  stored  and  spilled  in  Site  SPSA-2a  (EBASCO,  1987c/RIC 
87127R01).  These  chemicals  were  not  detected  in  soil  during  the  Phase  I  and  Phase  n 
investigations.  According  to  site  history,  no  other  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  SPSA-2a  (EBASCO,  1987c/RIC 
87127R01). 

2.8.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-2a  are  shown  in  Figure  SPSA-2a-l.  1,1,2,2-Tetrachloroethane,  occurring  in 
Boring  12  (0-1  ft)  was  not  included  in  this  figure  since  it  was  not  considered  a  target 
contaminant  during  Phase  I  and  Phase  II  investigations.  Although  not  shown  in  this  figure, 
this  chemical  was  included  in  the  South  Plants  SAR  and  in  this  exposure  assessment 
because  it  passed  through  the  screening  process  performed  in  the  RMA  Chemical  Index 
(EBASCO,  1988c/RIC  88357R01). 

Table  SPSA-2a-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  for  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-2a-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 


REA5/RPT0071.REA  VI.C  9/7/90  10:12  am  rml 
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2.8.3  Site  Exposure  Summary 

Tables  SPSA-2a-3  through  SPSA-2a-7  present  Draft  PPLVs  and  Els  for^ach  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified.  The  depth  to  groundwater  below  Site  SPSA-2a  is  less 
than  10  ft,  therefore,  the  enclosed  space  vapor  inhalation  exposure  pathway  is  not  included 
in  the  calculation  of  the  cumulative  quantities. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Dicyclopentadiene 

- 

— 

Indirect 

— 

Dir/Ind 

Methylene  chloride 

-- 

— 

Dir/Ind 

Dir/lnd 

Benzene 

-- 

— 

-- 

Direct 

Chlordane 

-- 

— 

— 

Direct 

1 , 1 ,2,2-Tetrachloroe  thane 

** 

Direct 

Nole:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-2a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminant  results  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Benzene  (open) 


REA5/RPT0071.REA  VI-G  9/11/90  4:22  pm  rml 
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Program  Manager's  Office  for 
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FIGURE  SPSA-2a-| 

Phase  I  and  Phase  H  Analytes  Detected 
Within  or  Above  Indicator  Levels 

Rocky  Mountain  Arsenal 

Prepared  by=  Ebasoo  Services  Incorporated 
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TABLr  SPSA-2a-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-2a 
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TABLE  SPSA-2a-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-2a 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER;  5  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

ATRAZINE 

220 

01529 

02/18/88 

BENZENE 

1000000 

01534 

02/23/88 

CHLOROPHENYI^ETHYL  SULFONE 

20 

01564 

04/28/88 

DICYCLOPENTADIENE 

230 

01564 

04/28/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-28-3 

EXPOSURE  EVALUATIOMS  FOR  REGULATED  VISITORS 


CONTANINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

I.SE^OO 

7.1E+04 

T.SE+OO 

1.1E-01* 

2.2E-06 

1. IE-01* 

O.OE*0O 

ATRAZINE 

4.1E«04 

O.OEa-OO 

4.1E«04 

O.OEaOO 

O.OE+00 

O.OE+OO 

1. IE-11 

BENZENE 

8.6E«02 

9.7E+03 

7.9E+02 

8.  IE-03 

7.2E-04 

8.8E-03 

1.4E+01 

CHLORDANE 

Z.OE-rOI 

7.7E*06 

Z.OE-^OI 

1.2E-02 

3.0E-08 

1.2E-02 

O.OE+00 

CHLOROPHENYLHETHYL  SULFONE 

1 .6E+05 

O.OEaOO 

1.6E+05 

O.OE'tOO 

O.OE'tOO 

O.OE*00 

1.2E-09 

PPOOE 

7.4E+01 

4.3E+06 

7.4E+01 

6.5E-04 

1. IE-08 

6.5E-04 

0.0E*00 

PPW>T 

7.4Ee01 

9.1E*06 

7.4E+01 

3.aE-03 

3.1E-08 

3.aE-03 

0.06*00 

DICYCLOPENTADIEHE 

5.4E«04 

1.0Ee06 

3.9E+03 

S.5E-03 

7.2E-02a 

7.7E-02 

0.06*00 

OIELDRIN 

1.6E«00 

I.OE-eOd 

1.6£«00 

1.3E*01* 

6.1E-04a 

1.3E+01* 

0.06*00 

ENDRIN 

2.5E+03 

2.6E+07 

2.5E+03 

1. IE-04 

1. IE-08 

1. IE-04 

0.0E*00 

HEXACHLOROCYCLOPENTAO I ENE 

1.7E+04 

2.2E*03 

1.9E+03 

1.8E-07 

1.3E-06 

1.5E-06 

0.0E*00 

ISQORIN 

5.aE+02 

5.2E*06 

5.8E+02 

3.5E-05 

3.9E-09 

3.5E-05 

0.0E*00 

METHYLENE  CHLORIDE 

3.3E+03 

4.5E+03 

1.9E+03 

2.7E-02 

2.0E-02 

4.7E-02 

O.OE+00 

1. 1,2,2-TETRACHLOROETHAHE 

1.3E+02 

1.3E+03 

1.2E+02 

1. IE-02 

1. IE-03 

1.2E-02 

0.0E*00 

1,1,1-TRICHLOfiOETHANE 

7.5E+05 

S.ZE-rOb 

6.8E+05 

8.7E-06 

7.9E-07 

9.5E-06 

O.OE*0O 

COPPER 

4.2E+05 

O.OE+00 

4.2E+05 

1.2E-04 

O.OE+00 

1.2E-04 

0.0E*00 

MERCURY 

3.3E*03 

O.OE-rOO 

3.3E*03 

6.0E-05 

0.0E«O0 

6.0E-05 

0.0E*00 

ZINC 

2.0E«06 

O.OE-fOO 

2.0E+06 

5.5E-05 

O.OE-eOO 

5.5E-05 

O.OE*00 

a:  This  contaminant  saturates  the  soil  gas  and  produci  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI-A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPS*-2«-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

7.1E+04 

1.5E+00 

1. IE-01* 

2.2E-06 

1.1E-01* 

O.OE+00 

ATRAZINE 

4.1E+04 

O.OE-rOO 

4.1E'i’04 

O.OE+00 

O.OE+00 

O.OE-i-00 

1. IE-11 

BENZENE 

8.6E-»02 

9.7E*03 

7.9E*02 

8.  IE-03 

7.2E-04 

8.8E-03 

1.4E+01 

CHLORDANE 

2.0E+01 

7.7E+06 

2.0E+01 

1.2E-02 

3.0E-08 

1.2E-02 

O.OE'tOO 

CHLOROPHENYLHETHYL  SULFONE 

1 .6E*05 

O.OE*0O 

1 .6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

1.2E-09 

PPOOE 

7.4E+01 

4.3E'r06 

7.4E+01 

6.5E-04 

1.1E-D8 

6.5E-04 

O.OE+00 

PPOOT 

7.4E+01 

9.1E*06 

7.4E+01 

3.8E-03 

3. IE-08 

3.8E-03 

O.OE+00 

DICYCLOPENTAOIENE 

S.AE-^OA 

1.0E*06 

3.9E+03 

5.5E-03 

7.2E-02S 

7.7E-02 

O.OE'tOO 

DIELDRIN 

1 .6E-»00 

1.0E«06 

l.bE'TOO 

1.3E+01* 

6.1E-04S 

1.3E+01* 

O.OE+00 

ENDRIN 

2.5E+03 

2.6E+07 

2.5E+03 

1.1E-04 

1. IE-08 

1. IE-04 

O.OE+00 

HEXACHLOROCYCLOPENTAD I ENE 

1.7E+04 

2.2E*03 

1 .9Ee03 

1.8E-07 

1.3E-06 

1.5E-06 

O.OE+00 

ISOORIN 

5.8E+02 

5.2E+06 

5.8E+02 

3.5E-05 

3.9E-09 

3.5E-05 

O.OE+00 

METHYLENE  CHLORIDE 

3.3E+03 

4.5E+03 

1.9E+03 

2.7E-02 

2.0E-02 

4.7E-02 

O.OE+00 

T,1,2,2-TETRACML0R0£THANE 

1.3E+02 

1.3E+03 

1.2E+02 

1. IE-02 

1. IE-03 

1.2E-02 

O.OE+00 

1,1,1-TRlCHLOROETHANE 

7.5E+05 

8.2E'r06 

6.8E'r05 

8.7E-06 

7.9E-07 

9.5E-06 

O.OE'tOO 

COPPER 

4.2E405 

O.OE-^OO 

4.2E«05 

1.2E-04 

O.OE+OO 

1.2E-04 

0.0E4^O0 

IKRCURY 

3.3E+03 

O.OE+00 

3.3E+03 

6.0E-05 

O.OE'tOO 

6.0E-05 

0.OE*OO 

ZINC 

2.0E+06 

O.OE'i’OO 

2.0E'»06 

5.5E-05 

O.OE+OO 

5.5E-05 

0.0E*O0 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one*tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SPSA-28-5 


EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

4.7E*03 

2. IE-01 

7.7E-01* 

3.4E-05 

7.7E-01* 

O.OE'i'OO 

ATRAZINE 

1.8E+04 

O.OE-rOO 

1.8E«04 

O.OE+00 

O.OE^OO 

O.OE-rOO 

7.0E-11 

BENZENE 

1.2E+02 

1.5E+03 

1.1E+02 

5.9E-02 

4.7E-03 

6.3E-02 

2.2E«02 

CHLORDANE 

2.7E-r00 

5.1E+05 

2.7E+00 

8.SE-02 

4.5E-07 

8.5E-02 

O.OE+OO 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

O.OE-rOO 

7.0E+04 

O.OE+00 

D.OE«00 

O.OE-fOO 

7.7E-09 

PPDOE 

1.0E+01 

2.9E+05 

1.0E+01 

4.7E-03 

1.7E-07 

4.7E-03 

O.OE-rOO 

PPOOT 

1.0E+01 

b.OE-^OS 

1.0E+01 

2.7E-02 

4.6E-07 

2.7E-02 

O.OE+00 

DICYCLOPENTADIENE 

I.eE-rOA 

1.5E+03 

1.4E+03 

1.6E-02 

2.0E-01* 

2.2E-01* 

O.OE+OO 

DIELDRIN 

2.2E-01 

I.OE'TOb 

2.2E-01 

9.2E+01* 

9.3E-03a 

9.2E+01* 

O.OE+00 

ENDRIN 

1.1E+03 

A.IE-rOb 

1.1E+03 

2.7E-04 

6.9E-DB 

2.7E-D4 

O.OE+OO 

HEXACHLOROCYCLOPENTAD I ENE 

5.7E+03 

7.8E+02 

6.9E'»02 

5. IE-07 

3.7E-06 

4.2E-06 

O.OE-i^OO 

ISOORIN 

2.5E+02 

S.OE'tOS 

2.5E+02 

8. IE-05 

2.5E-08 

8. IE-05 

O.OE+OO 

METHYLENE  CHLORIDE 

A.5E+02 

7.0E+02 

2.8E«02 

2.0E-01* 

1.3E-01* 

3.3E-01* 

O.OE+OO 

1 , 1 ,2,2-TETRACHLOROETHANE 

1.8E+01 

2.0E+02 

1.6E+01 

8.0E-02 

7.2E-03 

8.7E-02 

O.OE+OO 

1,1,1-TRICHLOROETHANE 

3.2E+05 

3.0E+06 

2.9E+05 

2.0E-05 

2.2E-06 

2.3E-05 

O.OE+OO 

COPPER 

2.5E+05 

O.OE-rOO 

2.5E+05 

2.0E-04 

O.OE'tOO 

2.0E-04 

O.OE+OO 

MERCURY 

2.0E+03 

O.OE+OO 

2.0E+03 

1.0E-04 

O.OE+00 

1.0E-04 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+00 

1.1E+06 

1.0E-04 

O.DE+00 

1.0E-04 

O.OE+OO 

a;  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.OOE-rOb  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2a-6 

EXPOSURE  EVALUATIONS  FOR  COMNERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1.9E+00 

O.OE+00 

1 .9E+00 

8.5E-02 

O.OE'^00 

8.5E-02 

NA 

ATRAZINE 

2.3E+04 

O.OE+00 

2.3E+04 

O.OE+00 

O.OE+00 

O.OE+00 

NA 

BENZENE 

1.1E+03 

O.OE+00 

1.1E*03 

6.4E-03 

O.OE+00 

6.4E-03 

NA 

CHLORDANE 

2.5E+01 

O.OE+00 

2.5E+01 

9.3E-03 

O.OE+00 

9.3E-03 

NA 

CHLOROPHENYLMETHYL  SULFONE 

O.IE^OA 

O.OE'^00 

9.1E+04 

0.0E«0O 

O.OE+00 

O.OE+00 

NA 

PPODE 

9.3E+01 

O.OE-fOO 

9.3E+01 

5.2E-04 

O.OE+00 

5.2E-04 

NA 

PPODT 

9.3E+01 

O.OE«0O 

9.3E+01 

3.0E-03 

0.0E4^00 

3.0E-03 

NA 

DICYCLOPENTAOIENE 

1.7E+04 

O.OE+00 

1.7E*04 

1.7E-02 

0.0E«00 

1.7E-02 

NA 

OIELDRIN 

2.0E+00 

O.OE-^OO 

2.0E+00 

1.0E*01» 

O.OE+00 

1.0E+01* 

NA 

ENORIN 

1.4E+03 

0.0E*00 

1 .4E+03 

2.0E-04 

O.OE+00 

2.0E-04 

NA 

HEXACHLOROCYCLOPENTADIENE 

5.5E+03 

O.OE-^OO 

5.5E+03 

5.3E-07 

0.0E«00 

5.3E-07 

NA 

ISOORIN 

3.2E+02 

O.OE+00 

3.2E+02 

6.2E-05 

O.OE^-OO 

6.2E-05 

NA 

METHYLENE  CHLORIDE 

4.1E+03 

O.OE+00 

4.1E+03 

2.2E-02 

O.OE+00 

2.2E-02 

NA 

1,1,2,2-TETRACHLOROETNANE 

1 .6E+02 

O.OE-rOO 

1 .6E+02 

8.7E-03 

O.OE-rOO 

8.7E-03 

NA 

1,1,1-TRICHLOROETHANE 

4.2E+05 

O.OE'^OO 

4.2E+05 

1.6E-05 

O.OE+00 

1.6E-05 

NA 

COPPER 

1.8E+05 

O.OE-^OO 

1.BE*05 

2.8E-04 

O.OE+00 

2.8E-04 

NA 

MERCURY 

1 .4E+03 

O.OE+00 

1.4E+03 

1.4E-04 

O.OE+00 

1.4E-04 

NA 

ZINC 

7.8E*05 

O.OE+00 

7.8E*05 

1.4E-04 

O.OE+00 

1.4E-04 

NA 

El  Is  equal  to  or  exceeds  1.0E*01 
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SPSA-28-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVl  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El  - 

CUMULATIVE 

El 

VEI 

OPN 

ENC 

ALORIN 

1.2E-01 

9.5E«03 

O.OE^OO 

1.2E-01 

1.4E+00* 

1.7E-05 

1.4E+00* 

O.OE+OO 

NA 

ATRAZINE 

A.2E+03 

O.0E«O0 

0.0E«00 

4.2E'r03 

O.OE'TOO 

O.OE+00 

O.OE^OO 

8.2E-11 

NA 

BENZENE 

6.7E+01 

1.3E+03 

Q.OE-rOO 

6.4E'r01 

1.0E-01* 

5.4E-03 

1. IE-01* 

1.1E*02 

NA 

CHLORDANE 

1.5E+00 

I.OE-rOb 

O.OE+OO 

1.5E+00 

1.5E-01* 

2.2E-07 

1.5E-01* 

0.0E*00 

NA 

CHLOROPHENYLMETHYL  SULFONE 

1.7E+04 

O.0E*00 

O.OE+00 

1.7E+04 

O.OE^OO 

O.OE+00 

O.OE+00 

9.0E-09 

NA 

PPDDE 

5.7E+00 

5.7E+05 

O.OE+OO 

5.7E+00 

8.4E-03 

8.4E-08 

8.4E-03 

O.OE+00 

NA 

PPDOT 

5.7E*00 

1.2E*06 

0.0E«Q0 

5.7E+00 

4.9E-02 

2.3E-07 

4.9E-02 

O.OE+00 

NA 

D I  CYCLOPENTAD I ENE 

1.2E+03 

5.6E«02 

O.OE+00 

3.8E«02 

2.6E-01* 

5.4E-01* 

7.9E-01* 

O.OE-rOO 

NA 

DIELDRIN 

1.2E-01 

1.0E'»06 

1.0E+06 

1.2E-01 

1.6E+02* 

4.6E-OSa 

1.6E+02* 

O.OE+00 

NA 

ENDRIN 

2.5E+02 

3.5E+06 

O.OE-rOO 

2.5E+02 

1. IE-03 

8.0E-08 

1. IE-03 

O.OE+OO 

NA 

NEXACHLOROCYCLOPENTAD I ENE 

3.8E+02 

2.9E+02 

O.OE+00 

1.6E+02 

7.6E-06 

1.0E-05 

1.8E-05 

O.OE+00 

NA 

ISOORIN 

5.9E+01 

6.9E+05 

0.0E«00 

5.9E+01 

3.4E-04 

2.9E-0B 

3.4E-04 

O.OE-rOO 

NA 

METHYLENE  CHLORIDE 

2.5E+02 

6.0E«02 

O.OE+OO 

1.8E-r02 

3.6E-01* 

1.5E-01* 

5. IE-01* 

0.0E*00 

NA 

1 , 1 ,2,2-TETRACHLOROETHANE 

9.9E+00 

1.7E+02 

O.OE+00 

9.3E+00 

1.4E-01* 

8.3E-03 

1.5E-01* 

0.0E*00 

NA 

1,1,1-TRICHLOfiOETHANE 

7.8E+04 

1.1E+06 

O.OE+OO 

7.3E+04 

8.3E-05 

6.0E-06 

8.9E-05 

O.OE+OO 

NA 

COPPER 

5.7E+04 

O.OE+00 

O.OE+00 

5.7E+04 

8.8E'04 

O.OE+00 

8.8E-04 

O.OE+OO 

NA 

MERCURY 

4.6E*02 

O.OE+00 

O.OE+00 

4.6E->02 

4.3E-04 

O.OE+OO 

4.3E-04 

O.OE+OO 

NA 

ZINC 

1.4E+05 

O.OE+00 

O.OE^OO 

1.4E+05 

7.9E-04 

O.OE+00 

7.9E-04 

O.OE+OO 

NA 

This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  ccxhpound.  The  SPPPLV  has  therefore  been  set  to 
1.00E+06  mg/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.OOE-rOb  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pore  form. 
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2.9  SITE  SPSA-2b:  OPEN  STORAGE  AREA  (formerly  Site  1-9:  Open  Storage  Area; 
EBASCO,  1987d/RIC  87127R07  and  EBASCO,  1988g/RIC  87127R07A) 

2.9.1  Site-Specific  Considerations 

Figure  SPSA-2b-l  and  Tables  SPSA-2b-l  and  SPSA-2b-2  depict  the  target  contaminants  for 
Site  SPSA-2b.  Borings  VlOl,  V102,  V201.  V202,  V301,  V401,  and  V501  from  the  SheU 
Spill  sites;  and  1  through  4,  and  11  through  27  from  Site  1-9  were  included  in  this 
exposure  assessment,  consistent  with  the  South  Plants  SAR.  The  historical  search 
conducted  under  the  contamination  assessment  revealed  that  spills  and  leaks  of 
bicycloheptadiene  occurred  in  Site  SPSA-2b;  however,  this  chemical  was  not  detected  in 
soil  during  the  Phase  I  and  Phase  II  investigations.  According  to  site  history,  no  other 
chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
SPSA-2b  (EBASCO,  1987d/RIC  87127R07). 

2.9.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-2b  are  shown  in  Figure  SPSA-2b-l.  The  following  contaminants  were  not  included 
in  this  figure  since  they  were  not  considered  target  contaminants  during  Phase  I  and 
Phase  II  investigations:  1,1,2,2-Tetrachloroethane,  occurring  in  Borings  15  and  20  (0-1  ft), 
and  1 -methyl- 1,3-cyclopentadiene,  occurring  in  Boring  V201  (4-5  and  9-10  ft).  Although 
not  shown  in  this  figure,  these  chemicals  were  included  in  the  South  Plants  SAR  and  in 
this  exposure  assessment  because  they  passed  through  the  screening  process  performed  in 
the  RMA  Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 

Table  SPSA-2b-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  11  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  for  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-2b-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 
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2.9.3  Site  Exposure  Summary 

Tables  SPSA-2b-3  through  SPSA-2b-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-2b  is  at  10  ft,  the  enclosed 
space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative  quantity. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Benzene 

Indirect 

Indirect 

Indirect 

Indirect 

Indirect 

Dicyclopentadiene 

Indirect 

Indirect 

Indirect 

Indirect 

Dir/Ind 

Dieidrin 

Direct 

Direct 

Direct 

Direct 

Dir/Ind 

Methylene  chloride 

— 

— 

Indirect 

Indirect 

Indirect 

1 , 1 ,2,2-Tetrachloroe  thane 

•• 

•• 

Direct 

Cumulative 

Dir/Ind 

Note:  Direct  exposure  pathways  for  soils  iticlude  soil  it  estion.  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs.  It 
should  be  noted  for  1,1,2,2-tetrachloroethane,  the  cumulative  El  exceeds  0.1  for  a 
commercial  worker  but  the  direct  and  indirect  Els  do  not  exceed  0.1.  Site  SPSA-2b  is 
designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e., 
the  industrial  worker). 


The  following  groundwater  contaminant  results  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEl  value  greater  than  1: 

•  Benzene  (open,  enclosed) 
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TABLE  SPSA-2b-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-2b 
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TABLE  SPSA-2b-l  (Continued) 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-2b 
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TABLE  SPSA-2b-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-2b 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  10  Feet 


CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

BENZENE 

1100000 

01555 

02/29/88 

DI CY  CLOPENTADI ENE 

110 

01555 

02/29/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-2b-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

ALDRIN 

1.5E+00 

3.8£*04 

1.5E+00 

3.5E-01* 

1.4E-05 

3.5E-01* 

O.OE+00 

BENZENE 

8.6E+02 

6.1E+02 

3.6E*02 

5.8E-03 

1.6E-01* 

1.7E-01* 

1.5E+01 

CHLORDANE 

2.0E+01 

4.1E+06 

2.0E+01 

4.8E-03 

2.3E-08 

4.8E-03 

O.OE+00 

PPODE 

7.4E+01 

2.3E-r06 

7.4E+01 

1.2E-03 

3.8E-0a 

1.2E-03 

O.OE+OO 

PPOOT 

7.4E+01 

4.8E+06 

7.4E*01 

1. IE-03 

1.7E-08 

1. IE-03 

O.OE-tOO 

DICYCLOPENTAOIENE 

S.AE'tOA 

2.9E*02 

2.9E+02 

1. IE-02 

2.1E+00* 

2.1E+00* 

O.OE'tOO 

DIELDRIN 

1.6E+00 

1.7E+04 

1 .6E+00 

1 .3E+00* 

1.2E-04 

1 .3E+00* 

O.OE+00 

ENDRIN 

2.5E+03 

1.4E+07 

2.5E+03 

2.0E-04 

3.5E-08 

2.0E-04 

O.OE+00 

HEXACHLOROCYCLOPENTAD I ENE 

1.7E+04 

1.2E+03 

1.1E+03 

7.8E-05 

1. IE-03 

1.2E-03 

O.OE+00 

ISOORIN 

5.8E+02 

2.7E+06 

5.8E+02 

6.2E-06 

1.3E-09 

6.2E-06 

O.OE+OO 

METHYL  ISOBUTYL  XETONE 

4.1E+05 

1.5E+05 

1.1E+05 

2.2E-D6 

5.9E-06 

8. IE-06 

O.OE+00 

METHYLENE  CHLORIDE 

3.3E+03 

1.3E+03 

9.2E+02 

6. IE-03 

1.6E-02 

2.2E-02 

O.OE+00 

1 , 1 ,2,2-TETRACHLOROETHANE 

1.3E+02 

6.7E+02 

1.1E+02 

2.4E-02 

4.5E-03 

2.8E-02 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E*02 

1.4E+04 

4.9E+02 

7.8E-04 

2.9E-05 

8. IE-04 

O.OE+00 

TOLUENE 

2.5E*06 

7.4E+06 

1.9E+06 

1.6E-07 

6.7E-08 

2.3E-07 

O.OE+OO 

0,P-XYLENE 

1.4E*07 

1.7E+06 

1.5E+06 

2.8E-08 

2.3E-07 

2.6E-07 

0.OE*00 

COPPER 

4.2E+05 

O.OE+00 

4.2E*05 

9.8E-05 

O.OE+00 

9.8E-05 

O.OE+OO 

LEAD 

1.5E*04 

O.OE+00 

1 .5E+04 

3. IE-03 

0.0E*0O 

3. IE-03 

O.OE+OO 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

7. IE-05 

O.OE+00 

7. IE-05 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1,00E*06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pore  form. 
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SPSA-2b-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/l(8) 

INDIRECT 

PPLV 

(■B/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

3.8£«04 

1.5E+00 

3.5E-01* 

1.4E-05 

3.5E-01* 

0.0E4OO 

BENZENE 

S.bE-^OZ 

6.1E+02 

3.6E*02 

5. BE -03 

1.6E-01* 

1.7E-01* 

1.5E*01 

CHLORDANE 

2.0E+01 

4.1E+06 

2.0E+01 

4.8E-03 

2.3E-08 

4.8E-03 

O.OE+OO 

PPDDE 

7.4E+01 

2.3E+06 

7.4E*01 

1.2E-03 

3.8E-08 

1.2E-03 

O.OE+OO 

PPDDT 

7.4E+01 

4.8E+06 

7.4E+01 

1. IE-03 

1.7E-08 

1. IE-03 

0.0E40O 

DICYCLOPENTADIENE 

5.4E+04 

2.9E+02 

2.9E+02 

1. IE-02 

2.1E400* 

2.1E400* 

O.OEfOO 

DIELDRIN 

1.6E+00 

1.7E+04 

1.6E+00 

1 .3E400* 

1.2E-04 

1 .3E+00* 

0.0E400 

ENORIN 

2.SE+03 

1.4£-r07 

2.5E+03 

2.0E-04 

3.5E-08 

2.0E-04 

O.OE+00 

HEXACHLOROCYCLOPENTADIENE 

1.7E+04 

1.2E*03 

1.1E«03 

Z.BE-OS 

1. IE-03 

1.2E-03 

0.0E400 

ISOORIN 

5.8E+02 

2.7E'»06 

S.aE«02 

6.2E-06 

1.3E-09 

6.2E-06 

O.OE+OO 

METHYL ISOBUTYL  KETONE 

4.1E+05 

1.5E+05 

1.1E+05 

2.2E-06 

5.9E-06 

8. IE-06 

O.OE+OO 

methylene  chloride 

3.3E+03 

1.3E*03 

9.2E+02 

6. IE-03 

1.6E-02 

2.2E-02 

O.OE+OO 

1,1,2,2-TETRACHLOROETHANE 

1.3E*02 

6.7E+02 

1 . 1E*02 

2.4E-02 

4.5E-03 

2.eE-02 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E+02 

1.4E+04 

4.9E+02 

7.8E-04 

2.9E-05 

8.1E-04 

O.OE+OO 

TOLUENE 

2.5E*06 

7.4E+06 

1.9E+06 

1.6E-07 

6.7E-08 

2.3E-07 

0.0E400 

o,p-xylene 

1.4E*07 

1.7E*06 

1.5E+06 

2.8E-08 

2.3E-07 

2.6E-07 

O.OE+OO 

COPPER 

4.2E»05 

O.OE-rOO 

4.2E+05 

9.8E-05 

0.0E400 

9.BE-05 

O.OE+OO 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

3. IE-03 

O.OE+00 

3. IE-03 

O.OE+OO 

ZINC 

2.0E*06 

O.OE+OO 

2.0E406 

7.1E-05 

O.OE+00 

7. IE-05 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E'*'06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2b-5 


EXPOSURE  EVALUATIOMS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2.1E-01 

2.5E+03 

2. IE-01 

2.5E+00* 

2. IE-04 

2.5E+00* 

O.OE+00 

BENZENE 

1.2E*02 

9.4E+01 

5.3EV01 

4.2E-02 

1.1E+00* 

1.1E+00* 

2.3E+02 

CHLORDANE 

2.7E+00 

2.7E+05 

2.7E+00 

3.5E-02 

3.5E-07 

3.5E-02 

O.OE+00 

PPOOE 

1.0£*01 

1.5E+0S 

1.0E*01 

8.4E-03 

5.7E-07 

8.4E-03 

O.OE+00 

PPOOT 

1.0E+01 

3.2E+05 

1.0EO1 

7.8E-03 

2.5E-07 

7.8E-03 

O.OE+00 

DICYCLOPENTAOIENE 

1.8E«04 

1.0E+02 

1.DE«^02 

3.3E-02 

5.7E+00* 

5.8E+00* 

O.OE+00 

OIELDRIN 

2.2E-01 

1.2E*03 

2.2E-01 

9.2E+D0* 

1.7E-03 

9.2E+00* 

O.OE+00 

ENORIN 

1.1E+03 

2.2E'r06 

1.1E+03 

4.6E-04 

2.3E-07 

4.6E-04 

O.OE+00 

HEXACHLOROCYCLOPENTAOIENE 

5.7E*03 

4.2E+02 

3.9E+02 

2.3E-04 

3.1E-03 

3.3E-03 

O.OE+00 

ISOORIN 

2.SE«02 

4.3E+05 

2.5E+02 

1.5E-05 

8.5E-09 

1.5E-05 

O.OE+00 

METHYLISOBUTYL  KETONE 

1.7E+0S 

5.5Ef-04 

4.2E'r04 

5.2E-06 

1.6E  05 

2. IE-05 

O.OE+00 

METHYLENE  CHLORIDE 

A.5E«02 

2.0E+02 

1.4E*02 

4.4E-02 

1.0E-01* 

1.5E-01* 

O.OE+00 

1,1,2,2-TETRACHLOROETHANE 

1.8E+01 

1.0E+02 

1.5E+01 

1.7E-01* 

2.9E-02 

2.0E-01* 

O.OE+00 

TETRACHLOROETHYLENE 

7. 1E*01 

2.2E+03 

6.9E+D1 

5.6E-03 

1.8E-04 

5.8E-D3 

O.OE+00 

TOLUENE 

1.1E+06 

2.7E+06 

7.6E+05 

3.8E-07 

1.9E-07 

5.6E-07 

O.OE+00 

0,P-XYLENE 

5.8E+06 

6.2E*05 

5.6E*05 

6.9E-08 

6.4E-07 

7. IE-07 

O.OE+00 

COPPER 

2.5Er05 

O.OE-rOO 

2.5E+05 

1.7E-04 

O.OE+00 

1.7E-04 

O.OE+00 

LEAD 

9.2E*03 

O.OE+00 

9.2E+03 

5.2E-03 

O.OErOO 

5.2E-03 

O.OE+00 

ZINC 

1.1E+06 

O.OE+00 

1.1E+06 

1.3E-04 

0.0E*00 

1.3E-04 

0.0E*O0 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chrome  exposure 


1.00E+06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2b-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/1‘9) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1 .9E-r00 

4.0E-01 

3.3E-01 

2.7E-01* 

1 .3E*00* 

1 .6E*00* 

O.OE*0O 

BENZENE 

1.1E+03 

6.7E-01 

6.7E-01 

4.6E-03 

1.5E*02* 

1.5E*02* 

1 .4E*06 

CHLOROANE 

2.SE+01 

1 .4E+04 

2.5E*01 

3.8E'03 

6.9E-06 

3.8E-03 

0.OE*OO 

PPOOE 

9.3E+01 

1 .96*01 

1.6E*01 

9.2E-04 

4.4E-03 

5.3E-03 

0.06*00 

PPOOT 

9.3E+01 

1 ,9E*01 

1.6E*01 

8.6E-04 

4. IE-03 

S.OE-03 

0.06*00 

DICYCLOPENTAOIENE 

1.7E+04 

1.7E-01 

1.7E-01 

3.5E-02 

3.5E*03* 

3.5E*03* 

0.0E*00 

DIELDRIN 

2.0E4^00 

S.8E*01 

1.9E*00 

1.0E*00* 

3.5E-02 

1.0E*00* 

0.0E*00 

ENORIN 

1 .4£*03 

2.9E+02 

2.46*02 

3.6E'04 

1.7E-03 

2. IE-03 

0.0E*00 

HEXACHLOROCrCLOPENTAD I ENE 

5.5E+03 

1 .9E*01 

1.9E+01 

2.4E-04 

6.8E-02 

6.8E-02 

0.0E*00 

ISOORIN 

3.2E+02 

6.7E+01 

5.5E*01 

1. IE-05 

5.4E-05 

6.5E-05 

O.OE+00 

NETHYLISOBUTYL  KETONE 

2.2E+05 

1.4E+02 

1.4E*02 

4.0E-06 

6.5E-03 

6.5E-03 

0.0E*00 

METHYLENE  CHLORIDE 

4.1E+03 

3.4E*00 

3.4E+00 

4.9E-03 

5.8E+00* 

5.8E*00* 

0.0E*00 

1,1,2,2-TETRACHLOHOETHANE 

1.6E+02 

3.4E*01 

2.fiE*01 

1.9E-02 

8.9E-02 

1. IE-01* 

O.OE+00 

TETRACHLOROETHYLENE 

6.5E+02 

1.5E*01 

1.5E*01 

6.2E-04 

2.6E-02 

2.6E-02 

O.OE*0O 

TOLUENE 

1.4E-*06 

2.7E*03 

2.7E*03 

2.9E-07 

1.8E-04 

1.8E-04 

O.OE*0O 

0,P-XYLENE 

7.0E+06 

6.3E*02 

6.3E+02 

5.7E-08 

6.3E-04 

6.3E-04 

O.OE+00 

COPPER 

1.8E+05 

O.OE+00 

1.8E*05 

2.3E-04 

O.OE+00 

2.3E-04 

O.OE+00 

LEAD 

6.5E*03 

O.OE+00 

6.5E+03 

7.4E-03 

O.OE+00 

7.4E-03 

O.OE+00 

ZINC 

7.8£*05 

O.OE+00 

7.8E+05 

1.8E-04 

0.0E*O0 

1.8E-04 

O.OE+00 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2b-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

5.1E+03 

4.0E-01 

9.0E-02 

4.5E+00* 

1.3E+00* 

5.8E+00* 

0.0E*00 

O.OE+00 

BENZENE 

6.7E*01 

8.1E+01 

6.7E-01 

6.6E-01 

7.5E-02 

1.5E+02* 

1.5E+02* 

1.1E+02 

4.1E+06 

CHLORDANE 

1.5E*00 

S.5E*05 

5.2E*00 

1.2E«^00 

6.2E-02 

1.8E-02 

8.0E-02 

O.OE*00 

O.OE*O0 

PPDDE 

5.7E+00 

3.1E+05 

1 .9E+01 

4.4EOO 

1.5E-02 

4.4E-03 

1.9E-02 

0.OE*00 

O.OE+00 

PPDDT 

5.7E+00 

6.SE«05 

1 .9E+01 

4.4E«00 

1.4E-02 

4. IE-03 

1.8E-02 

O.OE*00 

O.OE*O0 

DICYCLOPENTAOIENE 

1.2E+03 

3.9E+01 

5. IE-01 

5.0E-01 

5. IE-01* 

1.2E+03* 

1.2E+03* 

0.0E*00 

O.OE+00 

DIELDRIN 

1.2E-01 

2.3E+03 

1.9£*01 

1.2E-01 

1.6E+01* 

1. IE-01* 

1.6E+01* 

O.OE+OO 

0.OE*00 

ENORIN 

2.SE+02 

1.9E+06 

8.6E+02 

2.0E+02 

1.9E-03 

5.7E-04 

2.5E-03 

O.OE+00 

O.OE+00 

HEXACHLOROCYCLOPENTAD I ENE 

3.8E+02 

1.5E*02 

5.8E+01 

3.8E+01 

3.4E-03 

3. IE-02 

3.4E-02 

O.OE+00 

O.OE+00 

ISODRIN 

5.9E+01 

3.7E+05 

2.0E+02 

4.6E+01 

6. IE-05 

1.8E-05 

7.9E-05 

O.OE+00 

O.OE+00 

METHYL  ISOBUTYL  KETONE 

A.0E*04 

2.0E+04 

4.1E+02 

4.0E+02 

2.3E-05 

2.2E-03 

2.2E-03 

O.OE+00 

O.OE+00 

METHYLENE  CHLORIDE 

2.5E*02 

1.7E+02 

3.4E+00 

3.3E-r00 

8. IE-02 

6.0E+00* 

6.0E+00* 

O.OE+00 

O.OE+00 

1 , 1 , 2 , 2 - TETRACHLOROETHANE 

9.9E*00 

9.0E+01 

3.4E+01 

7.0E+00 

3.0E-01* 

1.2E-01* 

4.3E-01* 

O.OE+OO 

O.OE+00 

TETRACHLOROETHYLENE 

A.IErOl 

1.9E+03 

1.5E+01 

1.1E+01 

9.7E-03 

2.6E-02 

3.6E-02 

O.OE+OO 

O.OE+00 

TOLUENE 

2.6E*05 

9.9E+05 

8.2E+03 

7.9E'r03 

1.5E-06 

6.2E-05 

6.3E-05 

O.OE+00 

0.0E*00 

O.P-XYLENE 

S.SE-^OS 

2.3E+05 

1.9E+03 

1.9£*03 

4.5E-07 

2. IE-04 

2. IE-04 

O.OE^OO 

0.0E*00 

COPPER 

5.7E+04 

O.OE+00 

O.OE+00 

5.7E+04 

7.2E-04 

O.OE+00 

7.2E-04 

O.OE*00 

0.0E*00 

LEAD 

2.2E+03 

O.OE-rOO 

O.OE-^00 

2.2E*03 

2.2E-02 

O.OE+00 

2.2E-02 

O.OE+00 

O.OE+OO 

■»'NC 

1.AE+05 

O.OE*O0 

O.OE+00 

1.4E+05 

1.0E-03 

O.OE*O0 

1.0E-03 

O.OE+00 

O.OE+00 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2“1  TO 


2.10  SITE  SPSA-2c:  SALVAGE  YARD  (formerly  Site  1-8:  Salvage  Yard;  EBASCO, 
1987e/RIC  87127R05  and  EBASCO,  1988h/RIC  87127R05A) 

2.10.1  Site-Specific  Considerations 

Figure  SPSA-2c-l  and  Tables  SPSA-2c-l  and  SPSA-2c-2  depict  the  target  contaminants  for 
Site  SPSA-2C.  Borings  1  through  14,  16  through  19,  21  through  23,  and  25  were  included 
in  this  exposure  assessment,  consistent  with  the  South  Plants  SAR.  A  cleaning  facility,  as 
well  as  equipment  from  mustard  facilities,  were  reportedly  present  in  this  site.  Therefore, 
chemicals  in  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
SPSA-2C  (EBASCO,  1987e/RIC  87127R05). 

2.10.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-2C  are  shown  in  Figure  SPSA-2c-l.  Table  SPSA-2c-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  n 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
SPSA-2c-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.10.3  Site  Exposure  Summary 

Tables  SPSA-2c-3  through  SPSA-2c-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-2c  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Dir/lnd 

Chlordane 

— 

— 

Direct 

— 

Dir/Ind 

Methylene  chloride 

““ 

Indirect 

Indirect 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-2c  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Benzene  (enclosed) 

•  Carbon  tetrachloride  (enclosed) 
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Progrom  Monoger's  Office  for  Phose  I  and  Phose  E  Analytes  Detected 

Rocky  Mountain  Arsenal  Cleanup  Within  or  Above  Indicator  Levels 

Aberdeen  Proving  Ground,  Morytond  Rocky  Mountain  Arsenol 

Prepared  by  -  Ebosco  Services  Incorporated 

DroKtC  5/10/88 
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TABLE  SPSA  2c-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-2C 
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TABLE  SPSA-2C-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-2C 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  20  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

BENZENE 

3800 

01018 

02/5/88 

CARBON  TETRACHLORIDE 

820 

01018 

02/5/88 

CHLOROFORM 

2.9 

01018 

02/5/88 

DIBROMOCHLOROPROPANE 

6.5 

01018 

02/5/88 

PPDDE 

0.32 

01018 

02/5/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-2C-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

61 

INDIRECT 

El 

CUMULATIVE 

'  El 

VEI 

OPN 

ALDRIN 

1.5E+00 

6.6E+0<; 

1.5E+00 

1.36*00* 

3.0E-05 

1.3E*00* 

0.06*00 

BENZENE 

8.6E'r02 

O.OE-tOO 

8.6E*02 

0.06*00 

O.OE*00 

0.0E*00 

1.5E-02 

CARBON  TETRACHLORIDE 

2.0E*a2 

0.0E*00 

2.06*02 

0.06*00 

0.06*00 

0.06*00 

5.5E-02 

CHLORDANE 

2.oe*o^ 

7.2E+06 

2.0E+01 

4.66-02 

1.36-07 

4.66-02 

O.OE*O0 

CHLOROFORM 

i.OE*03 

0.0E*00 

4. 06*03 

0.06*00 

0.06*00 

0.06*00 

1.7E-06 

PPODE 

7.4E+01 

i.0E*06 

7.4E*01 

2.66-03 

4. 76-08 

2.66-03 

9.3E-08 

PPOOT 

7.4E+01 

8.56*06 

7.46*01 

6.8E-03 

5.9E-08 

6.86-03 

0.06*00 

D I BROMOCHLOROPROPANE 

1.8£+01 

O.OE*00 

1.8E*01 

0.06*00 

0.06*00 

0.0E*00 

5.2E-05 

OIELDRIN 

l.bE-xOO 

3.0E+04 

1.6E*00 

2.5E*00* 

1.3E-04 

2.5E*00* 

0.0E*OO 

ENDRIN 

2.5E*03 

1.0E+06 

2.5E*03 

6.9E-04 

6.9E-08a 

6.9E-04 

0.0E*00 

I50DRIN 

5.8E*02 

4.8E*06 

5.8E«02 

3.BE-03 

4.6E-07 

3.8E-03 

O.OE+00 

METHYLISOBUTYL  XETONE 

4.1E+05 

7.2E*05 

2.6E*05 

2.4E-06 

1.4E-06 

3.8E-06 

O.0E*O0 

METHYLENE  CHLORIDE 

3.3E+03 

6.9E*03 

2.2E*03 

3.4E-03 

1.6E-03 

5.0E-03 

O.OE+00 

1,1,1-TRICHLOROETHANE 

7.5E+05 

8.0E+06 

6.86*05 

2.4E-06 

2.2E-07 

2.6E-06 

O.OE+00 

COPPER 

4.2E-r05 

O.OE+00 

4.2E+05 

8.9E-05 

0.0E*00 

8.9E-05 

O.OE+00 

MERCURY 

3.3E+03 

0.0E*00 

3.3E*03 

3.3E-05 

0.06*00 

3.3E-05 

0.OE*00 

ZINC 

2.0E+06 

O.OE+00 

2.0£*06 

1.5E-04 

O.OE*O0 

1.5E-04 

0.OE*OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2C-4 


EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

6.6E'r04 

1.5E+00 

1.3E+00* 

3.0E-05 

1.3E+00* 

O.OE+00 

BENZENE 

8.6E+02 

O.OE+00 

8.6E+02 

O.OE+00 

O.OE+00 

O.OE+00 

1.5E-02 

CARBON  TETRACHLORIDE 

2.0E*02 

O.OE+00 

2.0E+02 

O.OE+00 

O.OE+00 

O.OE+00 

5.5E-02 

CHLORDANE 

2.0E+01 

7.2E+06 

2.0E-r01 

4.6E-02 

1.3E-07 

4.6E-02 

O.OE+00 

CHLOROFORM 

A.OEeOS 

O.OE+OO 

A.OE-^OS 

O.OEeOO 

O.OEeOO 

O.OEeOO 

1.7E-06 

PPDDE 

7.4E*01 

4.0Ee06 

7.4E+01 

2.6E-03 

4.7E-08 

2.6E-03 

9.3E-08 

PPOOT 

7.4Ee01 

8.5E+06 

7.4E+01 

6.BE-03 

5.9E-08 

6.8E-03 

O.OE+00 

D IBRONOCHLOROPROPANE 

1.8E+01 

O.OE+00 

1.8E+01 

O.OE+00 

O.OE+00 

O.OE+00 

5.2E-05 

DIELDRIN 

1.6Ee00 

3.0E+04 

1.6E+00 

2.5E+00* 

1.3E-04 

2.5E+00* 

O.OE+00 

ENDRIN 

2.5E+03 

1.0E+06 

2.5E+03 

6.9E-04 

6.9E-08a 

6.9E-04 

O.OE+00 

ISXRIN 

5.8E*Q2 

4.8E'r06 

5.8E+02 

3.8E-03 

4.6E-07 

3.8E-03 

O.OE+00 

METHYLISOBUTYL  KETONE 

4.1E+05 

7.2E+05 

2.6E+05 

2.4E-06 

1.4E-05 

3.8E-06 

O.OE+00 

METHYLENE  CHLORIDE 

3.3E*03 

6.9E*03 

2.2E*03 

3.4E-03 

1.6E-03 

5.0E-03 

O.OE+00 

1,1,1-TRICHLOROETHANE 

7.5E+05 

8.0E+06 

6.8E+05 

2.4E-06 

2.2E-07 

2.6E-06 

O.OE+00 

COPPER 

4.2E*05 

O.OE+00 

4.2E+05 

8.9E-05 

O.OE+00 

8.9E-05 

O.OE+00 

MERCURY 

3.3E-f03 

0.0£*00 

3.3E«03 

3.3E-05 

O.OE+00 

3.3E-05 

O.OE+00 

ZINC 

2.0Er06 

0.0E*0Q 

2.0E+06 

1.5E-04 

O.OE-*O0 

1 .5E-04 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2C-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

cumulative 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

4.4E'»03 

2. IE-01 

9.6E+00‘ 

4.5E-04 

9.6E+00* 

O.OE't^OO 

BENZENE 

1.2E+02 

O.OE+00 

1.2E*02 

O.OE+00 

O.OE+00 

0.0E«00 

2.2E-01 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE-rOO 

2.7E+01 

O.OE^-OO 

O-OE^-OO 

O.OE«00 

8.3E-01 

CHLORDANE 

2.7E+00 

4.aE-r05 

2.7E+00 

3.3E-01* 

1.9E-06 

3.3E-01* 

O.OE-^OO 

CHLOROFORM 

5.6E+02 

0.0E«OO 

S.6E+02 

0.0E40O 

O.OEf^OO 

O.OE^OO 

2.5E-05 

PPOOE 

I.OE+OI 

2.7E>05 

1.0E+01 

1.9E-02 

7.1E-07 

1.9E-02 

1.4E-06 

PPOOT 

I.OE-fOl 

S.BE-^OS 

1.0E+01 

4.9E-02 

8.9E-07 

4.9E-02 

O.OE+OO 

D I BROMOCHLOROPROPANE 

2.5E'»00 

0.0E«00 

2.5E+00 

O.OE+00 

O.OE^OO 

O.OEtOO 

7.8E-04 

DIELDRJN 

2.2E-01 

2.0E+03 

2.2E-01 

1.8E+01* 

2.0E-03 

1.BE+01* 

O.OE+00 

ENDRIN 

1.1E+03 

1.0E+06 

1.1E+03 

1.6E-03 

4.5E-07a 

1.6E-03 

O.OE+00 

ISOORIN 

2.5E+02 

7.4E+05 

2.5E+02 

8.9E-03 

3.0E-06 

8.9E-03 

O.OE+00 

methylisobutyl  ketone 

1.7E»05 

2.6E-*05 

1.0E+05 

5.8E-06 

3.8E-06 

9.6E-06 

O.OE-i^OO 

METHYLENE  CHLORIDE 

4.5E+02 

1.1E+03 

3.2E-r02 

2.4E-02 

1.0E-02 

3.5E-02 

O.OEi-OO 

1,1,1-TRICHLOROETHANE 

3.2E+05 

2.9E+06 

2.9E+05 

5.6E-06 

6.2E-07 

6.3E-06 

O.OE-i-OO 

COPPER 

2.5E+05 

O.OE-fOO 

2.5E+05 

1.5E-04 

O.OE+00 

1.5E-04 

0.0E4^00 

MERCURY 

2.0E+03 

0.0E«00 

2.0E+03 

5.6E-05 

0.0E*00 

5.6E-0S 

0.0C*00 

ZINC 

1.1E*06 

O.OE+00 

1.1E+06 

2.8E-04 

O.OE'tOO 

2.8E-04 

O.OE-fOO 

«:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pore  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  i.Tdicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2C-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1.9E-rOO 

4.0E-01 

3.3E-01 

1.1E+00* 

5.1E+00* 

6.1E+00* 

O.OE+OO 

BENZENE 

1.1E+03 

O.OE+00 

1.1E+03 

O.OE+00 

O.OE+00 

O.OE+OO 

1 .8E+01 

CARBON  TETRACHLORIDE 

Z.5E+02 

O.OEi^OO 

2.5E+02 

O.OE'tOO 

O.OE+OO 

O.OE+OO 

6.7E+01 

CHLORDANE 

2.5E+01 

1.4E+04 

2.5E+01 

3.6E-02 

6.6E-05 

3.7E-02 

O.OE+OO 

CHLOROFORM 

5.1E+03 

O.OE^OO 

5.1E+03 

O.OE-rOO 

O.OE«00 

O.OE+OO 

2.0E-03 

PPODE 

9.3E*01 

1.9E+01 

1 .6E+01 

2.0E-03 

9.8E-03 

1.2E-02 

1. IE-04 

PPOOT 

9.3E+01 

1.6E«04 

9.2E+01 

5.4E-03 

3. IE -05 

5.4E-03 

O.OE+OO 

D I BRCNOCH LOROPROPANE 

2.3E+01 

O.OEfOO 

2.3E+01 

O.OE+00 

O.OE+OO 

O.OE+OO 

6.3E-02 

OIELDRIN 

2.0E+00 

5.8E+01 

1.9E+00 

2.0E+00* 

7.0E-02 

2.1E+00* 

O.OE+OO 

ENORIN 

1.AE+03 

1.0E«06 

2.4E*02 

1.2E-03 

5.9E-03a 

7. IE-03 

O.OE+OO 

ISOORIN 

3.2E+02 

6.7E+01 

5.5E+01 

6.9E-03 

3.3E-02 

4.0E-02 

O.OE+OO 

METHYL  ISOBUTYL  KETONE 

2.2E*05 

2.1E+03 

2.1E+03 

4.5E-06 

4.7E-04 

4.7E-04 

O.OE+OO 

METHYLENE  CHLORIDE 

A.1E+03 

4.3E+00 

4.3E+00 

2.7E-03 

2.5E+00* 

2.5E+00+ 

O.OE+OO 

1,1,1-TRICHLOROETHANE 

4.2E+05 

1.7E+03 

1.7E+03 

4.3E-05 

1.1E-03 

1. IE-03 

O.OE+OO 

COPPER 

1 .8E+05 

O.OE+00 

1 .8E*05 

2. IE-04 

0.0E*OO 

2. IE-04 

O.OE+OO 

MERCURY 

1 .4E+03 

O.OE-rOO 

1 .4E+03 

7.9E-05 

O.OE+OO 

7.9E-05 

O.OE+OO 

ZINC 

7.8E+05 

O.OE+00 

7.8E*05 

3.7E-04 

O.OE+OO 

3.7E-04 

O.OE+OO 

This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 
The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 


El  is  equal  to  or  exceeds  1.0E-01 
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SPSA-2C-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 
DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV 

(mg/kg) 

OS  VI 

(mg/kg) 

ESVI 

(mg/kg) 

PPLV 

(mg/kg) 

El 

81 

El 

OPN 

ENC 

ALDRIN 

1.ZE-01 

8.9E+03 

4.0E-01 

9.08-02 

1.7E*01* 

5.18*00* 

2.2E*01* 

O.OE*00 

O.OE+00 

BENZENE 

6.7E+01 

O.OE-tOO 

O.OE+OO 

6.78*01 

0.0E*00 

0.08*00 

0.08*00 

1. IE-01 

5.4E*01 

CARBCW  TETRACHLORIDE 

1.5E*01 

O.OE+00 

0.0E«00 

1.58*01 

O.OE*00 

0.08*00 

0.08*00 

4. IE-01 

2.0E*02 

CHLORDANE 

1.5E*00 

9.68^05 

5.2E*00 

1.28*00 

5.9E-01* 

1.78-01* 

7.78-01* 

0.0E*00 

0.0E*00 

CHLOROFORM 

3.1E+0Z 

O.OE+00 

O.OE-fOO 

3.18*02 

0.08*00 

0.08*00 

0.08*00 

1.38-05 

6.1E-03 

PPDDE 

5.7E+00 

5.4E+05 

1.98*01 

4.4E*00 

3.3E-02 

9.88-03 

4.38-02 

7.0E-07 

3.4E-04 

PPDDT 

5.7E+00 

1.1E+06 

5.4E+03 

5.78*00 

8.78-02 

9.48-05 

8.78-02 

0.08*00 

0.0E*00 

D I BROMOCHLOROPROPANE 

1.4E+00 

O.OE-tOO 

0.08*00 

1.48*00 

0.08*00 

0.08*00 

0.08*00 

3.98-04 

1.9E-01 

DIELDRIN 

1.2E-01 

4.0E+03 

1.98*01 

1.28-01 

3.38*01* 

2.18-01* 

3.38*01* 

0.08*00 

O.OE*O0 

ENDRIN 

2.5E+Q2 

1.0E«06 

1.08*06 

2.08*02 

6.78-03 

2.0E-03a 

8.78-03 

0.0E*00 

O.OE+00 

ISOORIN 

S.9E+01 

6.4E+05 

2.0E*02 

4.6E*01 

3.7E-02 

1. IE-02 

4.8E-02 

0.0E*00 

O.OE+00 

METHYL  ISOBUTYL  KETONE 

4.0E+04 

9.6E*04 

6.48*03 

5.2E*03 

2.5E-05 

1.7E-04 

1.9E-04 

0.OE*00 

0.0E*00 

METHYLENE  CHLORIDE 

2.5E-02 

9.1E*02 

4.3E*00 

4.2E*00 

4.4E-02 

2.6E+00* 

2.6E*00* 

0.0E*00 

0.0E*00 

1,1,1-TRICHLOROETHANE 

7.8Er04 

1.1E-r06 

5.1E*03 

4.7E*03 

2.3E-05 

3.6E-04 

3.BE-04 

0.0E*00 

O.OE+00 

COPPER 

5.7E-r04 

O.OE-rQO 

0.08*00 

5.7E*04 

6.5E-04 

0.0E*0O 

6.5E-04 

0.08*00 

O.OE*O0 

MERCURY 

4.6E'r02 

O.OE-^OO 

0.08*00 

4.68*02 

2.4E-04 

0.08*00 

2.4E-04 

0.08*00 

O.OE*O0 

ZINC 

1.4E+05 

O.OE-^OO 

0.08*00 

1.48*05 

2.18-03 

0.08*00 

2. IE-03 

0.08*00 

0.08*00 

This  eontaninant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
1.00E+06  mg/kg  (See  volime  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.11  SITE  SPSA-2d:  DRAINAGE  DITCHES  (formerly  Site  1-1;  Drainage  Ditches 
EBASCO,  1987b/RIC  87196R01  and  EBASCO,  1988e/RIC  87196R01A;  Site  1-8; 
Salvage  Yard;  EBASCO,  1987e/RIC  87127R05  and  EBASCO,  1988h/RIC 
87127R05A,  and  the  Process  Water  System;  EBASCO,  1988w/RIC  88256R04) 

2.11.1  Site-Specific  Considerations 

Figure  SPSA-2d-l  and  Tables  SPSA-2d-l  and  SPSA-2d-2  depict  the  target  contaminants  for 
Site  SPSA-2d.  Borings  6  and  11  from  Site  1-1;  Borings  15,  20,  and  24  from  Site  1-8;  and 
Boring  2  from  the  Process  Water  System  were  included  in  this  exjjosure  assessment, 
consistent  with  the  South  Plants  SAR.  The  historical  search  conducted  under  the 
contaminant  assessment  revealed  that  these  drainage  ditches  were  used  in  conjunction  with 
the  Processing  Area;  therefore,  any  materials  used  in  the  Processing  Area  were  suspected 
to  be  present  in  Site  SPSA-2d  (EBASCO,  1987b/RIC  87196R01,  EBASCO,  1987e/RIC 
87127R05,  and  EBASCO,  1988w/RIC  88256R04).  Some  of  these  chemicals  were  detected 
in  the  soil  during  the  Phase  I  and  Phase  B  investigations  (EBASCO,  1987b/RIC  87196R01; 
EBASCO,  1988e/RIC  87196R01A;  EBASCO,  1987e/RIC  87127R05;  EBASCO,  1988h/RIC 
87127R05A;  EBASCO,  1988w/RIC  88256R04). 

2. 1 1.2  Spatial  Distribution  of  Measured  Contam-nant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-2d  are  shown  in  Figure  SPSA-2d-l.  Table  SPSA-2d-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shov'n.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
SPSA-2d-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.11.3  Site  Exposure  Summary 

Tables  SPSA-2d-3  through  SPSA-2d-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-2d  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
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quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Chlordane 

— 

““ 

Cumulative 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 

It  should  be  noted  for  chloroform,  the  cumulative  El  exceeds  0.1  for  an  industrial  worker 
but  the  direct  and  indirect  Els  do  not  exceed  0.1.  Site  SPSA-2d  is  designated  as  a 
Priority  1  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial 
worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Benzene  (enclosed) 

•  Carbon  tetrachloride  (enclosed) 
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PPOOE 

0.074 

Aldrin 

9.1 

Dfidrin 

0.40 

Endrin 

0.094 

l90drin 

0.095 

Mg 

0.13 

1  Bontor># 

0.6 

PPOOE 

0.0/4 

PPODT 

0.030 

Aldrin 

13 

Oipidrin 

0.10 

Endrin 

0.039 

\  Isodr m 

0.09! 

mi 


Ground  Stoin 


0-1 

PPDDE 

0.  015 

PPODT 

0.048 

Aldrin 

68 

Cbtordons 

0.14 

Dio/orin 

1.5 

Endrm 

0.0S7 

tsodnn 

/.  / 

1-2 

A/drtn 

O.ts 

Dioldnn 

0.016 

tsodnn 

0.0026 

9-10  Aidrtn  0.19 
Oi9ldnn  0.19 
Endrtn  0.094 
Isodrin  0.0090 
14-15  Aldrtn  0.094 
Ofidnn  0,099 
Eftdrin  0.014 
tsodrtft  0.0096 


0.)  Aldrin  I 


2  0  X  Bor  ing 
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TABLE  SPSA-2d-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-2d 


AVERAGE 

SITE  DEPTH  TO 

GROUNDWATER:  20  Feet 

CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

BENZENE 

3800 

01018 

02/5/88 

CARBON  TETRACHLORIDE 

820 

01018 

02/5/88 

CHLOROFORM 

2.9 

01018 

02/5/88 

DIBROMOCHLOROPROPANE 

6.5 

01018 

02/5/88 

PPDDE 

0.32 

01018 

02/5/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-2d-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

I.SE^OO 

7.6E+05 

1.5E+00 

4.5E+01* 

9.0E-05 

4.5E^01» 

O.OE+00 

BENZENE 

8.6E+02 

3.8E+04 

8.4E«02 

7.0E-04 

1.6E-05 

7. IE-04 

1.3E-03 

CARBON  TETRACHLORIDE 

2.0E>02 

O.OE+00 

2.0E-^02 

0.08*^00 

O.OE+00 

O.OE+00 

4.8E-03 

CHLORDANE 

Z.OE-^OT 

8.2E+07 

2.0E+01 

7.2E-03 

1.7E-09 

7.2E-03 

O.OE+00 

CHLOROFORM 

4.0E+03 

O.OE+00 

4.0E'»03 

O.OE'^00 

O.OE+00 

O.OE+00 

1.5E-07 

PPDDE 

7.4E+01 

4.6E+07 

7.4E+01 

1.1E-03 

1.7E-09 

1. IE-03 

8.2E-09 

PPDDT 

7.4E+01 

9.7E+07 

7.4E+01 

1.2E-03 

9.2E-10 

1.2E-03 

O.OE+00 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE^OO 

1.8E+01 

0.0E*00 

O.OE+00 

O.OE+00 

4.5E-06 

DIELORIN 

1.6E+00 

3.5E+05 

1.6E+00 

1.0E+00* 

4.6E-06 

1.0E+00* 

O.OE+00 

ENDRIN 

2.5E+03 

2.8E+08 

2.SE«03 

1.5E-04 

1.3E-09 

1.5E-04 

O.OE-^00 

ISOORIN 

5.8E+02 

5.5E+07 

5.8E+02 

2.2E-03 

2.4E-08 

2.2E-03 

O.OE+00 

COPPER 

4.2E+05 

O.OE+00 

4.2E+05 

1.8E-04 

0.0E*00 

1.8E-04 

O.OE+OO 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

1. IE-04 

O.OE+00 

1.1E-04 

O.OE+00 

ZINC 

2.0E*06 

O.OE-^OO 

2.0E+06 

6.6E-05 

O.OE+00 

6.6E-05 

O.OE+00 

♦:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  F>ose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SPSA-2d-4 

EXPOSURE  EVALUATIOMS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1  .SE-fOO 

7.6E+05 

1.5E«00 

4.5E+01* 

9.0E-05 

4.5E+01* 

O.OE^OO 

BENZENE 

8.6E'»^02 

3.8E'»04 

8.4E'»02 

7.0E-04 

1.6E-05 

7. IE-04 

1 .3E-03 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE^OO 

2.0E+02 

O.OE+00 

O.OEi^OO 

0.0E«00 

4.8E-03 

CHLORDANE 

2.0E-»01 

8.2E*07 

2.0E+01 

7.2E-03 

1.7E-09 

7.2E-03 

O.OE'^00 

CHLOROFORM 

4.0E«03 

O.OE-rOO 

4.OE+03 

O.OE-t^OO 

O.OE-^OO 

O.OE-rOO 

1.5E-07 

PPOOE 

7.AE-r01 

4.6E+07 

7.4E+01 

1.1E-03 

1.7E-09 

1. IE-03 

8.2E-09 

PPODT 

7.4E+01 

9.7E*07 

7.4E+01 

1.2E-03 

9.2E-10 

1.2E-03 

O.OE+00 

0 1 BRQMOCHLOROPROPANE 

I.SE-xOI 

O.OE*0O 

1.8E4'01 

O.OE't^OO 

O.OE'fOO 

O.OE'^00 

4.5E-06 

DIELDRIN 

1 .6E«00 

3.5E+05 

1.6E4O0 

1.0E+00* 

4.6E-06 

1.0E+00* 

O.OE^OO 

ENDRIN 

2.5E+03 

2.8E+08 

2.5E+03 

1.5E-04 

1.3E-09 

1.5E-04 

O.OE+00 

ISXRIN 

5.8E+02 

5.5E*07 

5.8E*02 

2.2E-03 

2.4E-08 

2.2E-03 

O.OE+00 

COPPER 

4.2E+05 

O.OE+00 

4.2E+05 

1.8E-04 

0.OE*OO 

1.8E-04 

O.OE+00 

MERCURY 

3.3E*03 

0.0E400 

3.3E+03 

1. IE-04 

O.OE+00 

1. IE-04 

O.OE+00 

ZINC 

2.0E+06 

O.OE+00 

2.0E-r06 

6.6E-05 

O.OE+00 

6.6E-05 

O.OE+00 

*:  El  is  e<iual  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  posure  pathway  considered,  even  in  its  pore  form. 
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SPSA-2d-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

-  El 

VEI 

OPN 

ALDRIN 

2. IE-01 

5.0E*04 

2. IE-01 

3.3E*02* 

1.4E-03 

3.3E*02* 

0.0E*00 

BENZENE 

1 .2E«02 

S-BE-rOS 

1.2E+02 

5.0E-03 

1.0E-04 

5. IE-03 

1.9E-02 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OEeOO 

2.7E+01 

O.OE'tOO 

O.OE*00 

0.0E*00 

7.2E-02 

CHLOROANE 

2.7E+00 

S.AE-rOd 

2.7E+00 

5.2E-02 

2.6E-08 

5.2E-02 

O.OE*00 

CHLOROFORM 

S.dE-rOZ 

O.OE+00 

5.6E+02 

O.OE-rOO 

O.OE+00 

O.OE+00 

2.2E-06 

PPODE 

1.0E+01 

3.0E'r06 

1.0E*01 

7.6E-03 

2.6E-08 

7.6E-03 

1.2E-07 

PPODT 

1.0E+01 

b-AE-rOd 

1.0E+01 

8.7E-03 

1.4E-08 

8.7E-03 

0.08*00 

DIBROMOCHLOROPROPANE 

2.5E*00 

O.OE-^OO 

2.5E+00 

0.08*00 

O.OE+00 

O.OE+00 

6.8E-05 

DIELDRIN 

2.2E-01 

2.3E'r04 

2.2E-01 

7.3E+00* 

7.0E-05 

7.3E+00* 

0.0E*00 

ENDRIN 

1.1E+03 

A.3E+07 

1.1E+03 

3.AE-04 

8.3E-09 

3.4E-0A 

0.0E*00 

ISOORIN 

2.5E+02 

8.5E+06 

2.5E+02 

5.3E-03 

1.5E-07 

5.3E-03 

0.0E*00 

COPPER 

2.5E+05 

O.OE^OO 

2.5E+05 

3.1E-0A 

0.08*00 

3. IE-04 

0.0E*00 

MERCURY 

2.0E+03 

O.OE-^OO 

2.0E+03 

1.8E-04 

O.OE*00 

1.8E-04 

0.0E*00 

ZINC 

1.1E+06 

O.OE-rOO 

I.IE-rOb 

1.2E-04 

0.0E*00 

1.2E-04 

O.OE*00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

-  El 

VEI 

ENC 

ALORIN 

1 .9E+00 

1.3E+02 

1 .9E+00 

3.6E+01‘ 

5.4E-01* 

3.6E+01* 

O.OE+00 

BEN2ENE 

1.1E+03 

2.3E*02 

1 .9E+02 

5.5E-04 

2.6E-03 

3.2E-03 

1 .8E+01 

CARBON  TETRACHLORIDE 

2.5E+Q2 

O.OE+00 

2.5E+02 

O.OE+00 

O.OE+00 

O.OE-rOO 

6.7E+01 

CHLORDANE 

2.5E+01 

1 .4E+04 

2.5E+01 

S.7E-03 

1.0E-05 

5.7E-03 

O.OE+00 

CHLOROFORM 

5.1E+03 

O.OE'tOO 

5.1E+03 

O.OE'i-00 

O.OE«O0 

O.OE+00 

2.0E-03 

PPODE 

9.3E+01 

1.9E+01 

1 .6E'r01 

8.4E-04 

4.0E-03 

4.8E-03 

1. IE-04 

PPODT 

9.3E+01 

1.9E+01 

1.6E+01 

9.6E-04 

4.6E-03 

5.5E-03 

O.OE+OO 

D I BROMOCHLOROPROPANE 

2.3E+01 

O.OE-^OO 

2.3E+01 

O.OE+00 

O.OE-rOO 

O.OE+00 

6.3E-02 

DIELDRIN 

2.0E+00 

5.8E+01 

1.9E+00 

8.0E-01* 

2.8E-02 

8.3E-01* 

O.OE+OO 

ENDRIN 

1.AE+03 

1.6E+04 

1.3E+03 

2.6E-04 

2.3E-05 

2.9E-04 

O.OE+OO 

ISOORIN 

3.2Er02 

3.0E+03 

2.9E+02 

4. IE-03 

4.3E-04 

4.5E-03 

O.OE+OO 

COPPER 

I.SE+OS 

O.OE-rOO 

1.8E+05 

4.3E-CI4 

O.OE«O0 

4.3E-04 

O.OE+OO 

MERCURY 

1.4E'»03 

O.OE-rQO 

1.4E+03 

2.6E-04 

0.0E«O0 

2.6E-04 

O.OE+OO 

ZINC 

7.8E+05 

O.OE^OO 

7.8E+05 

1.7E-04 

O.OE'tOO 

1.7E-04 

O.OE+OO 

El  is  equal  to  or  exceeds  I.OE-OI 


SPSA-2d-7 

EXPOSURE  EVALUATIOMS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVl 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALORIN 

1.2E-01 

1.0E+05 

4.2E+01 

1.2E-01 

5.8E+02* 

1.6E*00* 

5.96*02* 

0.06*00 

0.0E*0.'' 

BENZENE 

6.7E+01 

S.OE-rOS 

2.3E+02 

5.1E+01 

8.9E-03 

2.7E-03 

1.2E-02 

9.6E-03 

5.4E*01 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE+00 

O.OE^OO 

1.5E+01 

0.06*00 

0.0E*00 

0.06*00 

3.6E-02 

2.0E*02 

CHLORDANE 

1.5E+00 

1.1E+07 

5.2E+00 

1.2E+00 

9.2E-02 

2.7E-02 

1.2E-01* 

O.OE+00 

0.0E*00 

CHLOROFORM 

3.1E+02 

o.oe*oo 

0.0E*00 

3.1E+02 

0.06*00 

0.0E*00 

0.06*00 

1. IE-06 

6. IE-03 

PPDOE 

5.7E+00 

6.1E«06 

1.9E+01 

4.4E*00 

1.4E-02 

4.0E-03 

1.8E-02 

6.1E-08 

3.4E-04 

PPDDT 

5.7E+00 

1.3E+07 

1.9E+01 

4.4E+00 

1.6E-02 

4.6E-03 

2.0E-02 

0.06*00 

0.0E*00 

D I BROHOCHLOROPROPANE 

1  .AE-^OO 

O.OE^OO 

0.0E«00 

1.4E*00 

0.0E*00 

0.0E*00 

0.06*00 

3.4E-05 

1.9E-01 

DIELDRIN 

1.2E-01 

4.6E«04 

1.9E+01 

1.2E-01 

1.3E*01* 

8.3E-02 

1.3E*01* 

0.06*00 

0.06*00 

ENDRIN 

2.5E+02 

3.7E+07 

1.66*04 

2.5E+02 

1.4E-03 

2.3E-05 

1.4E-03 

0.06*00 

0.06*00 

ISODRIN 

5.9E+01 

7.3E*06 

3.0E+03 

5.8E+01 

2.2E-02 

4.3E-04 

2.2E-02 

O.OE+00 

0.0E*O0 

COPPER 

5.7E*04 

O.OE+00 

O.OE+00 

5.7E+04 

1.3E-03 

O.OE+00 

1.3E-03 

O.OE+00 

O.OE*O0 

MERCURY 

4.6E*02 

Q.OE-rOO 

0.0E*OO 

4.6E*02 

7.8E-04 

0.06*00 

7.8E-04 

0.06*00 

0.06*00 

ZINC 

1.4E+05 

O.OE+00 

O.0E*OO 

1.4E+05 

9.3E-04 

0.06*00 

9.3E-04 

0.06*00 

0.06+00 

*;  El  is  equal  to  or  exceeds  1.0E*01 

'*  the  PPLV  value  indicated  is  greater  then  I.OUE+06  the  calculations  inply  that  the  contaminant  does  not  pose  unacceptable 
inic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2.12  SITE  SPSA-2e:  BALANCE  OF  SPSA-2  (formerly  Section  1 -Uncontaminated  Area; 
EBASCO,  19870/RIC  87127R06;  Section  1-Nonsurce  Area;  EBASCO,  1988x/RIC 
87127R06A;  1-13/2-18:  South  Plants  Manufacturing  Complex/Shell  Chemical 
Company  Spill  Sites;  EBASCO,  1988y/RlC  88286R07) 

2.12.1  Site-Specific  Considerations 

Figure  SPSA-2e-l  and  Tables  SPSA-2e-l  and  SPSA-2e-2  depict  the  target  contaminants  for 
Site  SPSA-2e.  Borings  26  through  29  and  71  through  73  from  Section  1 -Uncontaminated 
Area  and  D101-D104  from  Site  1-13/2-18  included  in  this  exposure  assessment,  consistent 
with  the  South  Plants  SAR.  The  historical  search  conducted  under  the  contaminant 
assessment  revealed  that  numerous  spills  and  leaks  of  various  chemicals  were  suspected  to 
have  occurred  at  Site  SPSA-2e  (EBASCO,  1988y/RIC  88286R07).  Some  of  these 
chemicals  were  detected  in  the  soil  during  the  Phase  I  and  Phase  D  investigations 
(EBASCO,  1987o/RIC  87127R06;  EBASCO,  1988x/RIC  87127R06A;  and  EBASCO, 
1988y/RIC  88286R07). 

2.12.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-2e  are  shown  in  Figure  SPSA-2e-l.  1-Methyl- 1,3-cyclopentanone,  occurring  in 
Boring  D102  (9-10  ft)  and  D103  (9-10  ft)  was  not  included  in  the  figure,  since  it  was  not 
considered  a  target  contaminant  during  the  Phase  I  and  Phase  II  investigations.  Although 
not  shown  in  this  figure,  1 -methyl- 1,3-cyclopentanone  was  included  in  the  South  Plants 
SAR  and  in  this  exposure  assessment  because  it  passed  through  the  screening  process 
performed  in  the  RMA  Chemical  Index  (EBASCO.  1988c/RIC  88357R01). 

Table  SPSA-2e-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
Contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-2e-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 
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2.12.3  Site  Exposure  Summary 

Tables  SPSA-2e-3  through  SPSA-2e-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-2e  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Dibromochloropropane 

Direct 

Direct 

Dir/Ind 

Indirect 

Dir/Ind 

Dicyclopentadiene 

Indirect 

Indirect 

Indirect 

Indirect 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Dir/Ind 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Benzene 

**■ 

Indirect 

Indirect 

Dir/Ind 

Note:  Direct  exposure  pathways  lor  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-2e  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Benzene  (open,  enclosed) 

•  Bicycloheptadiene  (enclosed) 

•  Chloroform  (enclosed) 
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SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-2e 
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TABLE  SPSA-2e-2 


GROXJNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-2e 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  13  Feet 


CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

1 , 1 , 2-TRICHLOROETHANE 

18 

01013 

01/29/88 

1 , 2-DICHLOROETHyLENE 

4.8 

01013 

01/29/88 

1 , 2 - DI CH  LOROETHAN  E 

9.2 

01013 

01/29/88 

M-XYLENE 

7900 

01539 

02/23/88 

ALDRIN 

0.68 

01539 

02/23/88 

ATRA2INE 

20 

01014 

12/13/88 

BICYCLOHEPTADIENE 

11000 

01539 

02/23/88 

BEN20THIA20LE 

310 

01014 

01/29/88 

BEN2ENE 

1100000 

01565 

03/1/88 

CHLOROFORM 

100 

01013 

01/29/88 

HEXACHLOROCYCLOPENTADIENE 

0.19 

01014 

12/13/88 

CHLOROBENZENE 

1100 

01013 

01/29/88 

CHL0R0PHENYI2IETHYL  SULFIDE 

84 

01013 

01/29/88 

CHLOROPHENYIHETHYL  SULFOXIDE 

140 

01013 

01/29/88 

CHLOROPHENYLMETHYL  SULFONE 

670 

01014 

01/29/88 

DI CYCLOPENTADI ENE 

12000 

01014 

01/29/88 

DIISOPROPYIHETHYL  PHOSPHONATE 

0.85 

01014 

12/13/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  SPSA-2e-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-2e 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  13  Feet 


CONCENTRATION  LOCATION  SAMPLE 

CHEMICAL  MAXIMUM  (WELL  NUMBER)  DATE 


DITHIANE 

DIELDRIN 

DIMETHYL  DISULFIDE 
ENDRIN 

ETHYLBENZENE 

ISODRIN 

TOLUENE  GT 

METHYLISOBUTYL  KETONE 

MALATHION 

1,4-OXATHIANE 

PPDDE 

TETRACHLOROETHYLENE 

0,P-XYLENE 


13 

01014 

01/29/88 

0.096 

01014 

12/13/88 

1.8 

01014 

01/29/88 

0.14 

01014 

12/13/88 

5000 

01539 

02/23/88 

0.32 

01014 

12/13/88 

10000 

01539 

02/23/88 

23 

01014 

01/29/88 

1.9 

01014 

12/13/88 

17 

01014 

01/29/88 

0.089 

01014 

12/13/88 

27 

01013 

01/29/88 

5700 

01539 

02/23/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-2e-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAHINAHT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

I.SE-^OO 

O.OE'HOO 

1.5E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.9E-06 

ATRAZINE 

4.IE«04 

O.OE+00 

4.1E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.0E-13 

BENZENE 

8.6E'»02 

5.5E+02 

3.4E+02 

1.2E-02 

1.8E-02 

3.0E-02 

1.2E+01 

BENZOTHIAZOLE 

3.9E+04 

O.OE-rOO 

3.9E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.4E-06 

BICrCLOHEPTAOIENE 

3.2E+05 

O.OE+00 

3.2E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.8E-04 

CHLOROBENZENE 

1.6E+05 

O.OE+OO 

1 .6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.9E-05 

CHLOROFORM 

4.0E«03 

O.OE-rOO 

4.0E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.6E-04 

CHLOROPHENYLHETHYL  SULFIDE 

1.6E«05 

O.OE+OO 

1.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3. IE-07 

CHLOROPHENYLMETHYL  SULFONE 

1 .6E«0S 

O.OE+OO 

1.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.9E-08 

CHLOROPHENYLHETHYL  SULFOXIDE 

1 .6E+05 

O.OE+OO 

1.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-08 

PPDDE 

7.4E+01 

O.OE+OO 

7.4E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.  IE-08 

DIBROMOCHLOROPROPANE 

1.8E+01 

3.6E+01 

1.2E+01 

1. IE-01* 

5.6E-02 

1.7E-01* 

O.OE+OO 

1,2-DICHLOROETHANE 

2.8E+02 

O.OE+OO 

2.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.4E-05 

1.2-DICHLOfiOETHYLENE 

1 .7E»05 

O.OE+OO 

1.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

DICYCLOPENTADIENE 

5.4E-r04 

4.2E+02 

4.1E+02 

1.8E-02 

2.4E+00* 

2.4E+00* 

O.OE+OO 

OIELDRIN 

1.6E+00 

1.0E+06 

1.6E+00 

3.2E+00* 

2.9E-04a 

3.2E+00* 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

O.OE+OO 

6.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.0E-10 

DIMETHYLDISULFIDE 

6.7E+04 

O.OE+OO 

6.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.7E-07 

DITHIANE 

8.3E+04 

O.OE+OO 

8.3E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENDRIN 

2.5E*03 

O.OE+OO 

2.5E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.2E-11 

ETHYLBENZENE 

8.3E*05 

1.9E+06 

5.8E+05 

4.  BE -07 

2. IE-07 

6.9E-07 

3.6E-05 

HEXACHLOROCYCLOPENTADIENE 

1.7E*04 

O.OE+OO 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.7E-05 

ISODRIN 

5.8E«02 

O.OE+OO 

5.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-07 

MALATHION 

1.7E+05 

O.OE+OO 

1.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.2E-13 

METHYLISOBUTTL  KETONE 

4.1E»05 

O.OE+OO 

4.1E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.6E-08 

1,4-OXATHIANE 

2.5E-05 

O.OE+OO 

2.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E*02 

O.OE+OO 

5.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-04 

TOLUENE 

2.5E+06 

O.OE+OO 

2.5E+06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.6E-05 

1,1,Z-TRICHLOROETHANE 

4.3E*02 

O.OE+OO 

4.3E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.4E-05 

M-XYLENE 

1.4E+07 

6.0E+05 

5.7E+05 

5.6E-08 

1.3E-06 

1.4E-06 

7.9E-05 

0,P-XYLENE 

1.4E+07 

6.0E+05 

5.7E+05 

3.5E-07 

8.4E-06 

8.7E-06 

5.7E-05 

CHROMIUM 

6.9E+01 

O.OE+OO 

6.9E+01 

6.8E-01* 

O.OE+OO 

6.8E-01* 

O.OE+OO 

COPPER 

4.2E*05 

O.OE+OO 

4.2E+05 

9.8E-05 

O.OE+OO 

9.8E-05 

O.OE+OO 

ZINC 

2.0E't06 

O.OE+OO 

2.0E+06 

4.4E-05 

O.OE+OO 

4.4E-03 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compourKl. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  <See  volune  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  iirply  that  the  contaminant 

docs  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2e-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CIH«JLATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.SE+00 

0.OE«OO 

1.5E+00 

O.OE'tOO 

0.OE*OO 

O.OE+OO 

5.9E-06 

ATRAZINE 

4.1E«04 

0.0E«O0 

4.1E+04 

O.OE+00 

0.0E*00 

O.OE+OO 

7.0E-13 

BENZENE 

8.6E«02 

5.5E+02 

3.4E«02 

1.2E-02 

1.8E-02 

3.0E-02 

1.2E+01 

BENZOTNIAZOLE 

3.9E+04 

O.OE+OO 

3.%*04 

O.OE+00 

O.OE*0O 

O.OE+OO 

1.4E-06 

BICYCLOHEPTADIENE 

3.2E*05 

O.OE+00 

3.2E+05 

O.OE-^00 

0.0E*00 

O.OE+OO 

8.8E-04 

CHLOROBENZENE 

1  .bE-rOS 

0.OE*OO 

1 .6E*05 

O.OE-^OO 

0.0E*00 

O.OE+OO 

9.9E-05 

CHLOROFORM 

4.0E>03 

O.OE-^OO 

4.0E+03 

O.OE-^OO 

0.0E*00 

O.OE+OO 

1.6E-04 

CHLOROPHENYLMETHYL  SULFIDE 

1.6E+05 

O.OE-rOO 

1.6E+05 

O.OE+00 

O.OE+OO 

O.OE+OO 

3. IE-07 

CHLOROPHENYLMETHYL  SULFONE 

1.6E+0S 

O.OE-rOO 

I.BE-tOS 

O.OE'tOO 

O.OE*00 

O.OE+OO 

2.9E-08 

CHLOROPHENYLMETHYL  SULFOXIDE 

1 .6E«^05 

0.0E«00 

1.6E+05 

0.0E«00 

0.OE*00 

O.OE+OO 

1.2E-08 

PPDDE 

7.4E+01 

0.OE«OO 

7.4E+01 

O.OE-rOO 

0.OE*00 

O.OE+OO 

7.1E-08 

D I BROMOCHLOROPROPANE 

1.8E+01 

3.6E+01 

1.2E+01 

1. IE-01* 

5.6E-02 

1.7E-01* 

O.OE+OO 

1,2-DtCHLOROETHANE 

2.K*a2 

O.OE+00 

2.8E*02 

0.0E*00 

O.OE*00 

O.OE+OO 

5.4E-05 

1,2-DICHLOROETHYLENE 

1.7E+05 

O.OE^OO 

1.7E+05 

O.OE*O0 

0.0E*00 

O.OE+OO 

O.OE+OO 

DICYCLOPENTADIENE 

5.4E'r04 

4.2E+02 

4.1E+02 

1.8E-02 

2.4E+00* 

2.4E+00* 

O.OE+OO 

DIELDRIN 

1.6E*00 

1.0E+06 

1.6E+00 

3.2E+00* 

2.9£-04a 

3.2E+00* 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

O.OE+00 

6.6£*05 

O.OE+00 

O.OE+OO 

O.OE+OO 

2.0E-10 

OIMETHYLDISULFIDE 

6.7E+04 

O.OE+00 

6.7e*04 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.7E-07 

DITHIANE 

8.3E*04 

O.OE+00 

8.3E+04 

0.0E*00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENDRIN 

2.5E+03 

O.OE+OO 

2.$E*03 

O.OE+00 

O.OE+OO 

O.OE+OO 

8.2E-11 

ETHYLBENZENE 

8.3£*05 

1.9E+06 

S.6E*05 

4.8E-07 

2.1E-07 

6.9E-07 

3.6E-05 

HEXACHLOROCYCLOPENTADIENE 

1.7E*04 

O.OE+00 

1.7E+04 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.7E-05 

ISOORIN 

5.8E+02 

0.0E»OO 

5.6E*02 

O.OE+00 

O.OE+OO 

O.OE+OO 

1. IE-07 

MALATHION 

1.7E+05 

O.OE+00 

1.7E»05 

0.0E*O0 

O.OE+OO 

O.OE+OO 

9.2E-13 

METHYL  I SOeUTYL  KETONE 

4.1E+05 

O.OE+00 

4.1E*05 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.6E-08 

1,4-OXATHIANE 

2.5E+05 

O.OE-rOO 

2.5E+05 

O.OE+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E*02 

O.OE+00 

5.1E+02 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.3E-04 

TOLUENE 

2.5E+06 

O.OE+OO 

2.5E+06 

O.OE*00 

O.OE+OO 

O.OE+OO 

1.6E-05 

1,1,2-TRICHLOROETHANE 

4.3E+02 

O.OE^OO 

4.3E+02 

0.0E*00 

O.OE+OO 

O.OE+OO 

7.4E-05 

M-XYLENE 

1 .4E+07 

6,0E*O5 

5.7E+05 

5.6E-08 

1.3E-06 

1.4E-06 

7.9E-05 

0,P-XYLENE 

1.4E+07 

6.0E+05 

5.7E*05 

3.5E-07 

8.4E-06 

8.7E-06 

5.7E-05 

CHROMIUM 

6.9E+01 

O.OE^OO 

6.9E+01 

6.BE-01* 

O.OE+OO 

6.8E-01* 

O.OE+OO 

COPPER 

4.2E+05 

0.0E*OO 

4.2E+05 

9.6E-05 

O.OE+OO 

9.8E-05 

O.OE+OO 

ZINC 

Z.OE-rOf) 

O.OE+OO 

2.0E+06 

4.4E-05 

O.OE+OO 

4.4E-05 

O.OE+OO 

a;  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2e-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2.1E-01 

O.OE+00 

2. IE-01 

O.OE'i'OO 

O.OE+00 

O.OE-^OO 

8.8E-05 

ATRA21NE 

1.8E+(K 

O.OE+00 

1.8E+04 

O.OE+00 

O.OE+00 

O.OE-^OO 

4.5E-12 

BENZENE 

1.2E«02 

8.5E«01 

5.0E«01 

8.4E-02 

1.2E-01* 

2.0E-01* 

I.SE+OZ 

BENZOTHIAZOLE 

1.7E+04 

O.OE^OO 

1.7E+04 

O.OE'fOO 

O.OE+00 

O.OE+00 

8.9E-06 

BICYCIOHEPTAOIENE 

1 .4E«05 

O.OE'^00 

1.4E4^05 

O.OE+00 

O.OE'^00 

O.OE+OO 

5.7E-03 

CHLOROBENZENE 

6.SE«04 

O.OE+00 

6.8E'»04 

O.OE+00 

O.0E«OO 

O.OE-^OO 

6.4E-04 

CHLOROFORM 

5.6E+02 

O.OE+00 

5.6E*02 

O.OE'^00 

O.0E«O0 

0.0E«00 

2.4E-03 

CHLOROPHEHYLMETHYL  SULFIDE 

7.0E+04 

O.OE-^00 

7.0E+04 

O.OE+00 

O.OE'^OO 

O.OE+00 

2.0E-06 

CHLOROPHENYLHETHYL  SULFONE 

7.0E+04 

0.OE*OO 

7.0E+04 

O.OE'^00 

O.OE+00 

0.0E'<'00 

1.9E-07 

CHLCROPHENYLMETHYL  SULFOXIDE 

7.0E4^04 

O.OE-^OO 

7.0E+04 

O.OE«^00 

0.0E«00 

0.0E-»00 

7.6E-08 

PPDDE 

1.0E+01 

O.OE-^OO 

1.0E+01 

O.OE-^OO 

0.0E«^00 

O.OE+00 

1. IE-06 

D I BROMOCHLOROPROPANE 

2.5E+00 

1 .8E+00 

1.0E+00 

8.0E-01* 

1.1E+00* 

1 .9E+0D* 

O.OE+OO 

I.Z-OICHLOROETHANE 

3.9E+01 

O.OE+00 

3.9E+01 

O.OE+00 

O.OE-rOO 

O.OE+00 

8. IE-04 

1,2-DICHLOROETHYLENE 

7.0E+04 

O.OE+00 

7.0E*04 

O.OE+00 

0.0E«00 

0.0E«00 

O.OE+00 

DICYCLOPENTADIENE 

1.8E+04 

1.5E+02 

1.5E+02 

5.5E-02 

6.6E*00» 

6.7E+00* 

O.OE*00 

DIELORIN 

2.2E-01 

1.0E+06 

2.2E-01 

2.3E+01* 

4.4E-03a 

2.3E+01* 

O.OE+00 

DIISOPHOPYLMETHYL  PHOSPHONATE 

2.8E+05 

O.OE^^OO 

Z.SE-rOS 

0.0E*00 

O.OE-rOO 

O.OE^OO 

1.3E-09 

DIMETHYLDISULFIDE 

2.9E+04 

O.OE+00 

2.9E*04 

0.0E*00 

0.0E*0D 

0.0E«00 

1. IE-06 

DITHIANE 

3.5E*04 

O.OE+00 

3.5E+04 

O.OE+00 

O.OE*00 

O.OE+00 

0.0E*00 

ENDRIN 

1.1E+03 

O.OE+00 

1.1E*03 

O.OE+00 

O.OE+DO 

O.OE+00 

5.3E-10 

ETHYLBENZENE 

3.5E+05 

6.9E+05 

2.3E*05 

1.TE-06 

5.8E-07 

1.7E-06 

2.3E-04 

HEXACHLOROCYCLOPENTAD I ENE 

5.7E+03 

O.OE+OO 

5.7E+03 

O.OE+00 

O.OE+00 

O.OE+00 

1,1E-04 

ISODRIN 

2.5E+02 

O.OE+00 

2.5E+02 

O.OE+00 

O.OE+00 

O.OE+00 

7.3E-07 

NALATHION 

7.0E+04 

O.OE+00 

7.0E*04 

O.OE+00 

0.0E«00 

0.OE«OO 

6.0E-12 

METHYL  ISOBUTYL  KETONE 

1.7E*05 

O.OE+00 

1.7E+05 

O.OE+00 

O.OE-^OO 

0.OE«OO 

1.0E-07 

1,A-0XATHIANE 

1.1E+05 

O.OE+00 

1.1E*05 

O.OE+OD 

O.OE+00 

O.OE+00 

0.0E*00 

TETRACHLOROETHYLENE 

7.1E*01 

0.0E*0O 

7.1E+01 

O.OE+00 

O.OE+00 

0.0E*00 

1.9E-03 

TOLUENE 

1.1E+06 

O.OE+00 

1.1E+06 

O.OE^OO 

D.OE+00 

O.OE'tOO 

1.0E-04 

1,1,2-TRICHLOROETHANE 

6.0E*01 

O.OE+00 

6.0E+01 

O.OE+00 

O.OE+00 

O.OE'^OO 

1. IE-03 

M-XYLENE 

5.8E+06 

2.2E+05 

2.1E»05 

1.4E-07 

3.7E-06 

3.8E-06 

5. IE-04 

0,P-XYLENE 

5.8E+06 

2.2E+05 

2.1E*05 

8.6E-07 

2.3E-05 

2.4E-05 

3.7E-04 

CHROMIUM 

8.8E+00 

0.0E*0O 

8.8E*00 

5.3E+00* 

O.OE+00 

5.3E+00* 

O.OE+00 

COPPER 

2.5E«05 

O.OE+00 

2.5E+05 

1.7E-04 

O.OE^OO 

1.7E-04 

O.OE^OO 

ZINC 

1.1E+06 

O.OE+00 

1.1E+06 

8.4E-05 

O.OE+00 

8.4E-05 

O.OE+OO 

a:  This  contaminant  saturatas  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  voliine  VI -A). 

*:  El  is  equal  to  or  exceeds  i.OE-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2e-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1.9E*00 

O.OE+00 

1.9E+00 

O.OE^’OO 

O.OE+OO 

O.OE+00 

1.4E-02 

ATRAZINE 

2.3E+04 

O.0E*OO 

2.3E+04 

O.OEtOO 

O.OE*00 

0.0E*00 

4.9E-09 

BENZENE 

I.IE+03 

1.3E+00 

1.3E+00 

9.2E-03 

7.4E+00* 

7.4E+00‘ 

2.7E+04 

BENZOTHIAZOLE 

2.2E+04 

O.OE-hOO 

2.2E+04 

0.0E«^D0 

O.OE+OO 

O.OE+00 

9.7E-03 

BICYCLONEPTADIENE 

1.8E+05 

O.OE+00 

1.8E+05 

O.OE+00 

0.0E«00 

O.OE+00 

6.2E+00 

CHLOROBENZENE 

B.SE^^OA 

O.OE+00 

8.8E4^04 

0.0E«00 

O.OE+OO 

O.OE+OO 

7.0E-01 

CHLOROFORM 

5.1E+03 

O.OE+00 

5.1E+03 

0.0E«00 

O.OE+OO 

O.OE+00 

3.7E-01 

CNLOROPHENYLNETHYL  SULFIDE 

9.1E+04 

O.OE-hOO 

9.1E+04 

0.0E«0D 

O.OE+00 

O.OE+00 

2.2E-03 

CHLOROPHENYLMETHYL  SULFONE 

9.1E+04 

O.OE+00 

9.1E+04 

O.OE'tOO 

0.OE*OO 

O.OE+00 

2.1E-04 

chlorophenylmethyl  sulfoxide 

9.1E+04 

O.OE+00 

9.1E+04 

O.OE+00 

O.OE+00 

O.OE+00 

8.2E-05 

PPDDE 

9.3E+01 

O.OE+00 

9.3E+01 

0.0E*00 

O.0E*00 

O.OE+OO 

1.7E-04 

0  ibrqmochloropropane 

2.3E«01 

1.2E-01 

1.2E-01 

8.8E-02 

1.7E+01* 

1.7E+01* 

O.OE+00 

1,2-OICHLOROETHANE 

3.5E+02 

O.OE+00 

3.5E+02 

0.0E*00 

0.0E*00 

O.OE*0O 

1.3E-01 

1,2-DICHLOROETHYLENE 

9.2E+04 

O.OE+00 

9.2E+04 

0.0E*00 

0.0E*00 

0.0E*00 

O.OE+00 

DICYCLQVENTAOIENE 

1.7E+04 

3.4E-01 

3.4E-01 

5.8E-02 

2.9E+03* 

2.9E+03* 

O.OE+00 

DIELDRIN 

2.0E+00 

1.0E+06 

1.9E+00 

2.5E+00* 

8.7E-02a 

2.6E+00* 

O.OE*00 

DIISOPROPYLHETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E*05 

O.OE-hOO 

0.0E*00 

O.OE+00 

1.4E-06 

OIMETHYLOISULFIOE 

3.7E+04 

O.OE+00 

3.7t*Oi 

O.OE+OO 

O.OE+00 

O.OE+00 

1.2E-03 

DITHIANE 

4.6E'»04 

O.OE+00 

4.6E+04 

O.OE+00 

O.OE+00 

O.OE+00 

0.0E*00 

ENDRIN 

1.4E+03 

0.0E*00 

1.4E+03 

O.OE+00 

O.OE+00 

O.OE+00 

5.8E-07 

ETHYLBENZENE 

4.6E*05 

1.1E*04 

1  -rOA 

8.7E-07 

3.8E-05 

3.8E-05 

2.5E-01 

HEXACHLOROCYCLOPENTADIENE 

5.5E*03 

O.OE+00 

5..  *03 

O.OE+00 

0.0E*00 

O.OE+00 

1.2E-01 

ISXRIN 

3.2E*02 

O.OE+00 

3.2E+02 

O.OE+00 

O.OE+00 

O.OE+00 

7.9E-04 

MALATHION 

9.2E*04 

0.0E*00 

9.2E+04 

O.OE+00 

O.OE+00 

0.OE*OO 

6.5E-09 

METHYL  ISOBUTYL  KETONE 

2.2E*05 

O.OE»0O 

2.2E+05 

O.OE+00 

O.OE+00 

O.OE+00 

1. IE-04 

1,A-0XATHIANE 

1.4E*05 

O.OE+00 

1.4E+05 

0.0E*00 

0.0E*00 

O.OE+OO 

O.OE+00 

TETRACHLOROETHYLENE 

6,5E*02 

O.OE-rOO 

6.5E*02 

O.OE+00 

O.OE+00 

O.OE+OO 

3.0E-01 

TOLUENE 

1 .4E+06 

O.OE+00 

1 .4E«06 

O.DE^^OO 

O.OEtOO 

0.0E«^00 

1. IE-01 

1,1,2-TRICHLOROETHANE 

5.5E+02 

O.OE+00 

5.5E+02 

0.0E*O0 

O.OE+00 

O.OE+OO 

1.7E-01 

M-XYLENE 

7.0E*06 

4.9E+02 

4.9E+02 

1. IE-07 

1.6E-03 

1.6E-03 

5.6E-01 

0,P-XYLENE 

7.0E+06 

4.9E+02 

4.9E+02 

7.2E-07 

1.0E-02 

1.0E-02 

4.0E-01 

CHROMIUM 

5.5E+01 

O.OE+00 

5.5E*01 

8.5E-01* 

0.0E*00 

8.5E-01* 

0.0E*00 

COPPER 

1.SE*05 

O.OE+00 

1.8E*05 

2.3E-04 

0.0E*00 

2.3E-04 

O.OE+00 

ZINC 

7.8E*05 

O.OE-hOO 

7.8E*05 

1. IE-04 

O.OE'hOO 

1. IE-04 

O.OE'hOO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E<'06  mg/kg  (See  volime  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'*'06  the  calculations  inply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-2e-7 

EXPOSURE  EVALUATICMS  FOR  INDUSTRIAL  WORKERS 
DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV 

(mg/kg) 

OSVI 

(mg/kg) 

ESVI 

(mg/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

OPN 

ENC 

ALDRIN 

1.2E-01 

O.OE-^OO 

O.OE+OO 

1.2E-01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.4E-05 

4. IE-02 

ATRAZINE 

4.2E+03 

O.OE-fOO 

O.OE+OO 

4.2E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.3E-12 

4.9E-09 

BENZENE 

6.7E+01 

7.4E*01 

1.3E+00 

1.3E+D0 

1.5E-01* 

7.5E+00* 

7.7E+00* 

8.8E+01 

8.2E+04 

BENZOTHIAZOLE 

4.0E+03 

Q.OE+OO 

O.OE+OO 

4.0E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.0E-05 

9.7E-03 

BICYCLOHEPTADIENE 

3.3E«04 

O.OE+00 

O.OE+OO 

3.3E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.6E-03 

6.2E+00 

CHLOROBENZENE 

1.5'i*04 

O.OE^OO 

O.OE+OO 

1.SE+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.4E-04 

7.0E-01 

CHLOROFORM 

3.1E+02 

O.OE-^OO 

O.OE+OO 

3.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-03 

1.1E+00 

CHLOROPHENYLMETHTL  SULFIDE 

1.7E*04 

O.OE+00 

O.OE+OO 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.3E-06 

2.2E-03 

CHLOROPHENYLMETHYL  SULFONE 

1.7E+04 

O.OE+OO 

O.OE+OO 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.2E-07 

2. IE-04 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.7E+04 

O.OE+OO 

O.OE+OO 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.8E-08 

8.2E-05 

PPODE 

5.7E+00 

O.OE+OO 

O.OE+OO 

5.7E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.4E-07 

5.0E-04 

0 1 BROMOCHLOROPROPANE 

1 .4E+00 

4.8E+00 

2.8E-02 

2.7E-02 

1.4E+00* 

7.1E+01* 

7.3E+01* 

O.OE+OO 

O.OE+OO 

1 ,2-D!CHL0R0ETHANE 

2.2E*01 

o.oe+00 

O.OE+OO 

2.2E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.0E-04 

3.8E-01 

1 .2-DICHLOROETHYLENE 

1 .7E*04 

O.OE+OO 

O.OE+OO 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

DICYCLOPENTAOIENE 

1.2E*03 

5.6E+01 

1.0E+00 

1.0E+00 

8.5E-01* 

1.0E+03* 

1.0E+03* 

O.OE+OO 

O.OE+OO 

OIELORIN 

1.2E-01 

2.3E+03 

1.9E+01 

1.2E-01 

4.1E+01+ 

2.6E-01* 

4.1E+01* 

O.OE+OO 

O.OE+OO 

DllSOPROPYLMETHYL  PHOSPHONATE 

d.SE-^OA 

O.OE+OO 

O.OE+OO 

6.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-09 

1.4E-06 

DIMETHYLDISULFIDE 

6.9E+03 

O.OE+OO 

O.OE+OO 

6.9E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-06 

1.2E-n3 

DITHIANE 

8.5E+03 

O.OE+OO 

O.OE+OO 

8.5E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.5E*02 

O.OE+OO 

O.OE+OO 

2.5E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.1E-10 

5.8E-07 

.BENZENE 

a.5E*04 

2.6E+05 

3.2E+04 

2.IE+04 

4.7E-06 

1.4E-05 

1.9E-05 

2.7E-04 

2.5E-01 

hcxAChLOROCYCLOPENTADIENE 

3.8E*02 

O.OE+OO 

O.OE+OO 

3.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-04 

1.2E-0T 

ISODR  IN 

5.9E*01 

O.OE+OO 

O.OE+OO 

5.9E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.4E-07 

7.9E-04 

MALATHION 

1.7E+04 

O.OE+OO 

O.OE+OO 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.9E-12 

6.5E-09 

METHYL  ISOBUTYL  KETONE 

4.0E«04 

O.OE+OO 

O.OE+OO 

4.0E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-07 

1. IE-04 

1,A-OXATHIANE 

2.5E-04 

O.OE+OO 

O.OE+OO 

2.5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

4.1E+01 

O.OE+OO 

O.OE+OO 

4.1E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.6E-04 

9.0E-01 

TOLUENE 

2.6E+05 

O.OE+OO 

O.OE+OO 

2.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-04 

1. IE-01 

1, 1,2-TRICHLOROETHANE 

3.4E+01 

O.OE+OO 

O.OE+OO 

3.4E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.6E-04 

5.2E-01 

M-XYLENE 

8.8E-*05 

8.0E+04 

1.5E+03 

1.4E+03 

9. IE-07 

5.6E-04 

5.6E-04 

5.9E-04 

5.6E-01 

0,P-XYLENE 

8.8E-»05 

8.0E+04 

1.5E+03 

1.4E+03 

5.7E-06 

3.5E-03 

3.5E-03 

4.3E-04 

4.0E-01 

CHROMIUM 

1.1E*00 

O.OE+OO 

O.OE+OO 

1.1E+00 

4.1E+01* 

O.OE+OO 

4.1E+01* 

O.OE+OO 

O.OE+OO 

COPPER 

5.7E*04 

O.OE+OO 

O.OE+OO 

5.7E+04 

7.2E-04 

O.OE+OO 

7.ZE-04 

O.OE+OO 

O.OE+OO 

ZINC 

1.4E+05 

O.OE+OO 

O.OE+OO 

1.4E+05 

6.3E-04 

O.OE+OO 

6.3E-04 

O.OE+OO 

O.OE+OO 

El  s  equal  to  or  exceeds  1.0E-01 
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2.13  SITE  SPSA-3a:  DRAINAGE  DITCHES  (formerly  Site  2-1;  Drainage  Ditches; 
EBASCO,  1987h/RIC  87216R06  and  EBASCO.  1988ni/RIC  87216R06A) 

2.13.1  Site-Specific  Considerations 

Figure  SPSA-3a-l  and  Tables  SPSA-3a-l  and  SPSA-3a-2  depict  the  target  contaminants  for 
Site  SPSA-3a.  Borings  13  and  29  through  32  were  included  in  this  exposure  assessment, 
consistent  with  the  South  Plants  SAR.  The  historical  search  conducted  under  the 
contaminant  assessment  revealed  that  the  drainage  ditches  were  used  to  carry  surface  runoff 
away  from  the  chlorine  plant;  therefore,  any  materials  used  in  the  chlorine  plant  were 
suspected  to  be  present  in  Site  SPSA-3a  (EBASCO,  1987h/RIC  87216R06). 

2.13.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-3a  are  shown  in  Figure  SPSA-3a-l.  Table  SPSA-3a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
SPSA-3a-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.13.3  Site  Exposure  Summary 

Tables  SPSA-3a-3  through  SPSA-3a-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-3a  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  CCKls  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Comrnercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Chlordane 

— 

— 

Direct 

— 

Dir/Ind 

PPDDT 

— 

— 

Direct 

Indirect 

Dir/Ind 

Isodrin 

Direct 

Indirect 

Dir/Ind 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-3a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 
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PPDDE 

0.075 
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TABLE  SPSA-3a-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-3a 
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TABLE  SPSA-3a-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-3a 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  30  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

CARBON  TETRACHLORIDE 

2.6 

02006 

01/12/88 

CHLOROFORM 

24 

02006 

01/12/88 

CHLOROPHENYLMETHYL  SULFONE 

6.7 

02006 

01/12/88 

DICYCLOPENTADIENE 

49 

02006 

01/12/88 

DITHIANE 

3.6 

02006 

01/12/88 

DIELDRIN 

0.052 

02006 

01/12/88 

1,4-OXATHIANE 

3.2 

02006 

01/12/88 

TETRACHLOROETHYLENE 

5.8 

02006 

01/12/88 

TRICHLOROETHYLENE 

0.87 

02006 

01/12/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


2-146 


SPSA-3a-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(n)g/kg> 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E«00 

1.0E+06 

1.5E+00 

4.1E+02* 

8.8E-05a 

4.1E+02* 

O.OE+00 

CARBON  TETRACHLORIDE 

2.0E>02 

0.0E*00 

2.0E+02 

O.OE+00 

O.OE+00 

O.OE+OO 

1. IE-06 

CHLORDANE 

2.0E+01 

7.6E+08 

2.0E+01 

2.9E-02 

7.4E-10 

2.9E-02 

0.0E*O0 

CHLOROFORM 

4.0E'»03 

O.OE+00 

4.0E'»03 

0.0E«00 

O.OE+00 

0.0E'''00 

8.7E-08 

CHLOROPHENYLMETHYL  SULFONE 

1.6E«05 

O.OE^OO 

1 .6E+05 

O.OE'^00 

O.OE'i^OO 

O.OE-^OO 

6.8E-13 

PPDDE 

7.4E+01 

4.2E408 

7.4E+01 

1.0E-03 

1.8E-10 

1.0E-03 

O.OE+00 

PPODT 

7.4E+01 

8.9E408 

7.4E+01 

2.7E-02 

2.2E-09 

2.7E-02 

O.OE*00 

DICYCLOPENTAOIENE 

5.4E+04 

O.OE+00 

5.4E+04 

O.OE«00 

O.OE+00 

O.OE+00 

3.7E-06 

DIELDRIN 

l.bE-^OO 

1.0E+06 

1 .6E*00 

4.1E+01* 

2.0E-05a 

4.1E*01» 

0.0E*O0 

DITHIANE 

8.3E'»04 

O.OE+00 

8.3E+04 

O.OE+00 

O.OE+00 

O.OE-^OO 

O.OE+00 

ENDRIN 

2.5E*03 

1.0E-*06 

2.5EV03 

4.8E-04 

4.6E-10a 

4.8E-04 

O.OE+00 

HEXACHLOROCYCLOPENT AO  I ENE 

1.7E+04 

2.1E+05 

1.5E+04 

1.4E-06 

1. IE-07 

1.6E-06 

O.OE+00 

ISOORIN 

5.8E*02 

1.0E+06 

5.8E*02 

4.5E-02 

5.1E-08a 

4.5E-02 

O.OE+00 

1,4-OXATKIANE 

2.5E-05 

O.OE+00 

2.5E+05 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

TETRACMLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E-*02 

O.OE+00 

O.OE+00 

O.OE-rOO 

6.3E-08 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE+00 

O.OE+00 

O.OE+00 

1.9E-08 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  I.OOE+Oo  mg/kg  (See  volime  VI-A). 

•;  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-3a-4 


CONTAMINANT 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT 

PPLV  PPLV  PPLV  El 

(mg/kg)  (mg/kg)  (mg/kg) 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

T.SE^OO 

1.0E+06 

1.5E+00 

4.1E+02* 

8.8E-05a 

4.1E+02* 

O.OE+00 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE*00 

2.0E+02 

O.OE+00 

O.OE+00 

O.OE'^00 

1.1E-06 

CHLOROANE 

2.0E'»01 

7.6E+08 

2.0E*01 

2.9E-02 

7.4E-10 

2.9E-02 

O.OE^^OO 

CHLOROFORM 

4.0E'r03 

O.OE-^OO 

4.0E+03 

O.OE+00 

O.OE'^00 

O.OE+00 

8.7E-08 

CHLOROPHENYLMETHYL  SULFONE 

1 .6E'»05 

O.OE+00 

I.EE'tOS 

O.OE'tOO 

O.OE'tOO 

O.OE'tOO 

6.8E-13 

PPODE 

7.4E+01 

4.2E+08 

7.4E+01 

1.0E-03 

1.8E-10 

1.0E-03 

0.OE4O0 

PPOOT 

7.4E+01 

8.9E«08 

7.4E+01 

2.7E-02 

2.2E-09 

2.7E-02 

0.0E«00 

OICYCLOPENTAOIENE 

S.AE-i-CK 

O.OE-^OO 

S.4E+04 

O.OEOO 

0.OE«OO 

O.OE-^OO 

3.7E-06 

OIELDRIN 

1 .6E+00 

1 .0E«06 

1.6E+00 

4.1E+01* 

2.0E-05a 

4.1E+01* 

O.OE-^OO 

OITHIANE 

8.3E+04 

O.OE^OO 

8.3E'i'04 

O.OE-^00 

O.OE'^00 

0.OE4OO 

O.OE+00 

ENDRIN 

2.5E+03 

1.0E'<’06 

2.5E*03 

4.8E-04 

4.6E-10a 

4.8E-04 

O.OE+00 

HEXACHLOROCYCLOPENTAO I ENE 

1.7E+04 

2.1E+05 

1.5E+04 

1.4E-06 

1. IE-07 

1.6E-06 

O.OE+00 

ISOORIN 

5.8E+02 

1.0E+06 

5.8E+02 

4.5E-02 

5.1E-08a 

4.5E-02 

O.OE+00 

1,4-OXATHIANE 

2.5E+05 

O.OE+00 

2.5E+05 

O.OE+00 

O.OE+00 

0.0E*00 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E+02 

O.OE+00 

O.OE+00 

O.OE+00 

6.3E-08 

TRICHLOROETHYLENE 

2.3E+03 

0.0E-»00 

2.3E«03 

O.OE+00 

0.OE«^OO 

O.OE^OO 

1.9E-08 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  rng/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'*'06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-38-5 


EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

1.0E+06 

2. IE-01 

3.0E+03* 

1.3E-03a 

3.0E+03* 

O.OE+OO 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE-rOO 

2.7E+01 

O.OE-rOO 

O.OE+OO 

O.OE+OO 

1.7E-05 

CHLOROANE 

2.rE*00 

5.0E+07 

2.7E+00 

2. IE-01* 

1. IE-08 

2. IE-01* 

O.OE+OO 

CHLOROFORM 

5.6E«02 

O.OE+OO 

5.6E-»02 

0.0E*00 

O.OE+OO 

O.OE+OO 

1.3E-06 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

0.0E4^00 

7.0E'''04 

0.OE*OO 

O.OE+OO 

O.OE+OO 

4.4E-12 

PPDOE 

I.OE^OI 

2.8E*07 

1.0E+01 

7.3E-03 

2.7E-09 

7.3E-03 

O.OE+OO 

PPOOT 

1.0E+01 

5.9E+07 

1.0E+01 

2.0E-01* 

3.4E-0S 

2.0E-01* 

O.OE+OO 

01 CYCLOPENTAD I ENE 

I.SE-rlK 

0.0E«O0 

1.eE-r04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-05 

DIELDRIN 

2.2E-01 

1.0E+06 

2.2E-01 

2.9E+02* 

3.0E-04a 

2.9E+02* 

O.OE+OO 

OITHIANE 

3.5E+04 

O.OE+00 

3.5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENDRIN 

1.1E+03 

1.0E-r06 

1.1E+03 

1. IE-03 

3.0E-09a 

1. IE-03 

O.OE+OO 

HEXACHLOROCYCLOPENTADIENE 

5.7E+03 

7.7E*04 

5.3E+03 

4.2E-06 

3.1E-07 

4.5E-06 

O.OE+OO 

ISOORIN 

2.5E-r02 

1.0E+06 

2.5E*02 

1. IE-01* 

3.3E-07a 

1. IE-01* 

O.OE+OO 

1,4-OXATHIANE 

1.1E+05 

0.0E*OO 

1.1E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETNYLENE 

7.1E+01 

O.OE+00 

7.1E-r01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.5E-07 

trichloroethylene 

3.2E-r02 

O.OE+OO 

3.2E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.8E-07 

a:  This  contaminant  saturates  the  soil  gas  arxl  produces  a  vapor  flu*  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  l.OOE+06  mg/kg  (See  voltme  VI -A). 

•;  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  ur>acceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-3a-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1  .DE-^OO 

4.0E-01 

3.3E-01 

3.3E+02* 

1 .6E+03* 

1 .9E+03* 

O.OE400 

CARBON  TETRACHLORIDE 

2.5E+02 

0.0E-»00 

2.SE+02 

O.OE^OO 

O.OE^OO 

O.OE-^OO 

9.9E-02 

CHLORDANE 

2.5E+01 

1.4E+04 

2.SE«01 

2.3E-02 

4. IE-05 

2.3E-02 

O.OE+00 

CHLOROFORM 

5.1E+03 

O.OE^OO 

5.1E+03 

O.OE«00 

O.OE^OO 

O.OE-KIO 

7.8E-03 

CHLOROPHENYLMETHYL  SULFONE 

9.1E+04 

O.OE+00 

9.1E+04 

O.OE+00 

0.OE-»00 

O.OE-^OO 

1.8E-07 

PPODE 

9.3E+01 

1 .9E+01 

1 .6E+01 

B.1E-04 

3.9E-03 

4.7E-03 

O.OE+00 

PPDOT 

9.3E+01 

1 .9E+01 

1 .6E+01 

2. IE-02 

1.0E-01* 

1.2E-01* 

O.OE+00 

01  CYCLOPENTAD I ENE 

1.7E+(K 

O.OE-^OO 

1.7E+04 

O.OE-t^OO 

O.OE+OO 

O.OE'i’OO 

9.9E-01 

DIELDRIN 

2. 024^00 

5.8E+01 

1.9E+00 

3.2E+01* 

1.1E+00* 

3.3E*01* 

O.OE+00 

OITHIANE 

4.6E+04 

O.OE-^OO 

4.6E+04 

O.OE-^OO 

O.OE-^OO 

O.OE'^00 

O.OE+00 

ENORIN 

1.4E+03 

1 .OE+06 

2.4E+02 

8.7E-04 

4.2E-03S 

5.0E-03 

0.0E«00 

HEXACHLOROCYCLOPENT AD  I ENE 

5.5E+03 

1 .9E+01 

1.9E+01 

4.4E-06 

1.3E-03 

1.3E-03 

O.OE+00 

ISOORIN 

3.2E+02 

6.7E+01 

5.5E+01 

8. IE-02 

3.9E-01* 

4.7E-01* 

O.OE+OO 

1,4-OXATHIANE 

1.4E+05 

O.OE+00 

1 .4E+05 

O.OE^OO 

O.OE+00 

0.0E«^O0 

O.OE-rOO 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE+00 

6.SE+02 

O.OE+00 

O.OE+00 

O.OE*OD 

5.6E-03 

TRICHLOROETHYLENE 

2.9E+03 

O.OE-^OO 

2.9E+03 

O.OE+OO 

O.OE+00 

0.0E*00 

1.7E-03 

This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 
The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 


El  is  equal  to  or  exceeds  1.0E-01 
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SPSA-38-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 
El  ' 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

D.AE-rOS 

4.0E-01 

9.0E-02 

5.3E+03* 

1.6E+03* 

6.9E+03* 

O.0E*00 

O.OE+00 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE+00 

O.OB+00 

1.5E+01 

O.OE+00 

O.OE+00 

0.0E*00 

8.3E-06 

3.0E-01 

CHLOROANE 

1 .5E+00 

1.0E-rQ8 

5.2E*00 

1 .2E+00 

3.7E-01* 

1. IE-01* 

4.8E-01* 

O.OE+00 

O.OE+00 

CHLOROFORM 

3.1E+02 

O.OE-rOO 

0.0E*00 

3.1E-r02 

O.OE-rOO 

0.0E*00 

O.0E*00 

6.5E-07 

2.3E-02 

CHLOROPHENYLMETHYL  SULFONE 

1.7E+04 

O.OE-rOO 

O.OE-rOO 

1.7E+04 

O.OE'tOO 

O.OE+00 

O.OE+00 

5. IE-12 

1.8E-07 

PPODE 

5.7E+00 

5.6£«07 

1.9E+01 

4.4E«00 

1.3E-02 

3.9E-03 

1.7E-02 

0.0E*00 

O.OE*O0 

PPDDT 

5.7E+00 

1 .2E«08 

1.9E+01 

4.4E«00 

3.5E-01* 

1.0E-01* 

4.5E-01* 

O.OE+00 

O.OE+00 

D I CYCLOPENTAD I ENE 

1.2E+03 

O.OE-rOO 

O.OE'tOO 

1.2E*03 

O.OE+OO 

0.0E*00 

O.OE+00 

2.8E-05 

9.9E-01 

OIELDRIN 

1.2E-01 

4.3E'r05 

1.9E+01 

1.2E-01 

5.2E+02* 

3.3E+00* 

5.3E+02* 

0.0E*00 

O.OE-rOO 

DITHIANE 

8.5E+03 

O.OE'tOO 

O.OE+00 

8.5E+03 

O.OE+OO 

0.0E*00 

O.OE*O0 

O.0E*00 

O.OE+00 

ENDRIN 

2.5E*02 

1.0E+06 

1.0E+06 

2.0E+02 

4.7E-03 

1.4E-03a 

6. IE-03 

O.OE+00 

O.OE+OO 

HEXACHLOROCYCLOPENTADIENE 

3.8E+02 

2.8E'r04 

5.8E+01 

5.0E+01 

6.3E-05 

4.2E-04 

4.8E-04 

O.OE+00 

O.OE+00 

ISOORIN 

5.9E*01 

6.8E'r07 

2.0E«02 

4.6E+01 

4.4E-01* 

1.3E-01* 

5.7E-01* 

O.OE*00 

0.0E*00 

1,4-OXATHIANE 

2.SE«04 

O.OE^OO 

O.OE'TOO 

2.5E+04 

O.OE«00 

O.OE*O0 

0.0E*00 

0.0E*00 

0.0E*00 

TETRACHLOROETHYLENE 

4.1E+01 

O.OE+OO 

0.0E«00 

4.1E+01 

O.OE+00 

O.OE+00 

0.0E*00 

4.7E-07 

1.7E-02 

TRICHLOROETHYLENE 

1.8E+02 

O.OE+00 

0.0E*O0 

1.8E+02 

O.OE+OO 

0.0E*00 

0.0E*00 

1.4E-07 

5.0E-03 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
1.00E*06  mg/kg  (See  volume  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.14  SITE  SPSA-3b:  SALT  STORAGE  PAD  (formerly  Site  2-6:  Salt  Storage  Pad; 
EBASCO,  1987f/RIC  87127R02  and  EBASCO,  1988i/RlC  87127R02A) 

2.14.1  Site-Specific  Considerations 

Figure  SPSA-3b-l  and  Tables  SPSA-3b-l  and  SPSA-3b-2  depict  the  target  contaminants  for 
Site  SPSA-3b.  Borings  1  through  12,  12B,  and  13  through  21  were  included  in  this 
exposure  assessment,  consistent  with  the  South  Plants  SAR.  The  historical  search 
conducted  under  the  contamination  assessment  revealed  that  GB  brine  and  mustard 
incineration  wastes  may  have  been  stored  in  Site  SPSA-3b  (EBASCO,  1987f/RIC 
87127R02);  however,  these  chemicals  and  most  of  their  degradation  products  were  not 
detected  in  soil  during  the  Phase  I  and  Phase  II  investigations.  This  site  was  also  used  to 
store  pesticide  wastes,  Aldrin  and  Dieldrin  filter  cakes,  dirt  and  debris  ft’om  excavated 
sewer  lines,  and  waste  drums,  metal,  wood,  contaminated  dirt,  and  concrete  from  Aldrin 
manufacturing  processes.  Therefore,  chemicals  from  the  RMA  target  contaminant  list  that 
are  associated  with  these  activities  were  suspected  to  be  present  in  Site  SPSA-3b 
(EBASCO,  1987f/RIC  87127R02). 

2.14.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-3b  are  shown  in  Figure  SPSA-3b-l..  The  following  contaminants  were  not  included 
in  this  figure,  since  they  were  not  considered  target  contaminants  during  the  Phase  I  and 
Phase  II  investigations:  2-Pentanone,  occurring  in  Borings  3  (23.7-24.7  ft),  and 
1,1,2,2-Tetrachloroethane,  occurring  in  Boring  6  (9-10  ft).  Although  not  shown  in  this 
figure,  these  nontarget  compounds  were  included  in  the  South  Plants  SAR  and  in  this 
exposure  assessment  because  they  passed  through  the  screening  process  performed  in  the 
RMA  Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 

Table  SPSA-3b-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
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assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-3b-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 

2.14.3  Site  Exposure  Summary 

Tables  SPSA-3b-3  through  SPSA-3b-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-3b  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

DirAnd 

DirAnd 

DirAnd 

DirAnd 

DirAnd 

Chlordane 

Direct 

Direct 

Direct 

Direct 

DirAnd 

Dieldrin 

Direct 

Direct 

DirAnd 

DirAnd 

DirAnd 

Isodr  in 

Direct 

Direct 

Direct 

DirAnd 

DirAnd 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

PPDDE 

-- 

— 

Direct 

Indirect 

DirAnd 

PPDDT 

— 

— 

Direct 

Indirect 

Dir/Tnd 

Hexachlorocyclo- 

pentadiene 

.. 

Indirect 

Indirect 

DirAnd 

Chloroform 

— 

— 

— 

Indirect 

Indirect 

Chlorophenylmethyl 

sulfide 

Indirect 

DirAnd 

1,2-Dichloroethane 

— 

— 

— 

Indirect 

Indirect 

Dicyclopentadiene 

- 

- 

— 

Indirect 

DirAnd 

1 , 1 ,2,2-Tetrachloroethane 

Indirect 

Indirect 

Note.  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 
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The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-3b  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 
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FIGURE  SPSA-3b-l 

Phase  I  and  Phase  H  Analytes  Detected 
Within  or  Above  Indicator  Levels 
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TABLE  SPSA-3b-l  (Continued) 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-3b 
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SPSA-3b-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

I.SE-tOO 

9.6E«04 

I.SE-tOO 

1.1E+04* 

1.8E-01* 

1.1E+04* 

O.OEtOO 

ATRAZINE 

A.1E+(K 

KBE+OS 

A.IEm 

1.5E-05 

3.7E-09 

1.5E-05 

O.OE'^00 

CARBON  TETRACHLORIDE 

Z.OE^OZ 

O.OEtOO 

2.0Et'02 

0.0E«00 

O.OE+OO 

O.OE+00 

1. IE-04 

CHLORDANE 

2.0E*01 

1.0E+06 

2.0E+01 

1.5E+01* 

2.9E-05a 

1.5E+01* 

O.OE^OO 

CHLOROFORM 

4.0E+03 

1.2E404 

3.0E«03 

O.OE'tOO 

2.SE-04 

2.5E-04 

8.8E-05 

CHLOROPHENYLMETHYL  SULFIDE 

l.bEtOS 

1.0E«06 

1.6E05 

1.2E-02 

3.4E-04a 

1.3E-02 

O.OE+OO 

CHLOROPHENYLMETHYL  SULFONE 

1 .6E+05 

1.0E+06 

1.5E+05 

4.9E-04 

5.2E-0SS 

5.4E-04 

O.OE^-OO 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E+05 

9.5E+05 

1.4E+05 

1.2E-04 

2. IE-05 

1.4E-04 

O.OEtOO 

PPDDE 

7.4E*01 

S.K*06 

7.4E*01 

2.7E-02 

3.5E-07 

2.7E-02 

O.OE'tOO 

PPOOT 

7.4E+01 

1.0E+06 

7.4E+01 

9.6E-02 

5.8E-07a 

9.6E-02 

O.OE+OO 

0 I BRONOCHLOROPROPANE 

1.8E+01 

3.7E+02 

1.7E*01 

6. IE-04 

2.9E-05 

6.4E-04 

O.OEtOO 

1,2-DICHLOROETHANE 

2.8E>02 

1.1E+03 

2.2E+02 

7.2E-03 

1.8E-03 

8.9E-03 

O.OE+OO 

DICYCLOPENTADIENE 

5.4E*04 

1.0E»06 

6.9E*03 

3.7E-03 

2.5E-02a 

2.9E-02 

O.OE+OO 

DIELDRIN 

1.6E+00 

1.0E*06 

1 .6E+00 

2.5E+02* 

9.2E-03a 

2.5E+02* 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E*05 

3.7E+05 

2.4E+05 

0.0£*00 

1.6E-07 

1.6E-07 

O.OE+OO 

DITHIANE 

8.3E*04 

O.OE+OO 

8.3E+04 

O.OE+00 

0.0E*0O 

O.OEtOO 

O.OE+OO 

ENDRIN 

2.5E*03 

1.0E*06 

2.5E+03 

5.2E-03 

3.7E-07a 

5.2E-03 

O.OE+OO 

HEXACHLOROCYCLOPENTAD I ENE 

1.7E*04 

1.0E*06 

8.3E*02 

3.5E-03 

6.6E-02a 

6.9E-D2 

O.OE+OO 

ISOORIN 

5.8E«02 

1.0E+06 

5.8E+02 

1.6E+00* 

1.3E-04a 

1.6E*00* 

O.OE+OO 

1,A-0XATHIANE 

2.5E+05 

O.OE+OO 

2.5E*05 

O.OE+00 

0.0E*00 

O.OE+00 

O.OE+OO 

1 , 1 ,2,2-TETRACHLOfiOETHANE 

1.3E+02 

1.5E+03 

1.2E+02 

1.6E-03 

1.3E-04 

1.7E-03 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E*02 

0.0E*00 

5.1E+02 

O.OEtOO 

O.OE+00 

O.OE+00 

6.0E-06 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E*03 

O.OE+00 

O.OE+00 

0.0E*OO 

1.8E-06 

ARSENIC 

2.2E*01 

0.0E*00 

2.2Et01 

1 .4E+00* 

O.OE'tOO 

1 .4E*00* 

O.OE+OO 

COPPER 

4.2E*05 

0.0E*00 

4.2E*05 

5.7E-04 

O.OE-^OO 

5.7E-04 

O.OE+OO 

LEAD 

1.5E+04 

O.OE+00 

1 .5E+04 

4.9E-03 

O.OE'^00 

4.9E-03 

O.OE+OO 

MERCURY 

3.3E*03 

O.OE*00 

3.3E+03 

6.7E-04 

O.OE+00 

6.7E-04 

O.OE+OO 

ZINC 

2.0E+06 

0.0E*00 

2.0E+06 

8.6E-05 

O.OE+OO 

8.6E-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volme  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  inply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.15  SITE  SPSA-3c:  FORMER  TANK  STORAGE  AREA  (formerly  Site  2-8:  Former 
Tank  Storage  Area;  EBASCO,  1988j/RIC  88166R01  and  EBASCO,  1988k/RIC 
88166R01A) 

2.15.1  Site-Specific  Considerations 

Figure  SPSA-3c-l  and  Tables  SPSA-3c-l  and  SPSA-3c-2  depict  the  target  contaminants  for 
Site  SPSA-3C.  Borings  1  through  21,  PlOl,  and  P102  from  Site  2-8  were  included  in  this 
exposure  assessment,  consistent  with  the  South  Plants  SAR.  This  site  was  used  for  the 
storage  of  brine,  crude  caustic,  and  chlorine.  Therefore,  chemicals  from  the  RMA  target 
contaminant  list  that  are  associated  with  these  activities  were  suspected  to  be  present  in 
Site  SPSA-3C  (EBASCO,  1988j/RIC  88166R01). 

2.15.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-3c  are  shown  in  Figure  SPSA-3c-l.  Table  SPS.\-3c-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  -senic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A). 
2-Butoxyethanol,  shown  in  Table  SPSA-3c-l,  is  excluded  from  consideration  in  the 
exposure  analysis  for  this  site  because  it  was  considered  a  laboratory  contaminant  in  the 
samples  analyzed.  Table  SPSA-3c-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 

2.15.3  Site  Exposure  Summary 

Tables  SPSA-3c-3  through  SPSA-3c-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-3c  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  arc  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


REA5/RPT00f71.REA  Vl-G  9/7/90  10:20  am  rml 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dieldhn 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Lead 

Direct 

Direct 

Direct 

Direct 

Direct 

Methylene  chloride 

— 

— 

— 

Indirect 

Indirect 

(Cadmium 

•• 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dennal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-3c  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

♦  Carbon  tetrachloride  (enclosed) 

•  Dicyclopentadiene  (enclosed) 


REA5/RPT0071.REA  Vl-G  9/11/90  4; 29  pm  rml 
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TABl.E  ^A-3c-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-3C 
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TABLE  SPSA-3C-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-3C 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  31  Feet 


CHEMICAL 


CONCENTRATION  LOCATION  SAMPLE 

MAXIMUM  (WELL  NUMBER)  DATE 


TRICHLOROETHYLENE 


3.4  02005  12/12/88 


EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-3C-3 

EXPOSURE  EVALUATIOMS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■B/kB) 

INDIRECT 

PPLV 

(■B/kB) 

CUMUUTIVE 

PPLV 

(■B/kB> 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E*00 

1.0E'»06 

I.SE^OO 

6.0E«02* 

3.6E-03a 

6.0E+02* 

O.OE^OO 

ATRAZINE 

A.IE'tOA 

O.OE^OO 

A.1E«0A 

0.OE«OO 

0.OE4^00 

O.OE^OO 

2.3E-1A 

BENZOTHIAZOLE 

3.9E+04 

O.OE^OO 

3.9E+0A 

0.0E400 

0.0E«^00 

O.OE-^OO 

1.6E-09 

CARBON  TETRACHLORIDE 

Z.OE^OZ 

O.OE+00 

2.0EO2 

0.0E«00 

O.OE«^00 

0.0E4^00 

1.6E-0A 

CHLOROFORM 

A.0E'r03 

O.OE^OO 

A.0E'r03 

O.OE«00 

O.OE-rOO 

O.OE+OO 

6.5E-06 

CHLOROPHENYLMETHYL  SULFIDE 

I.AE^OS 

O.OE-fOO 

1.6E*0S 

O.0E«OO 

O.OEeOO 

O.OE'^OO 

1.8E-09 

CHLOROPHENYLNETHYL  SULFONE 

1.6E«05 

8.7E«06 

1.6E«05 

3.7E-06 

6.9E-08 

3.7E-06 

O.OE+00 

PPDDE 

7.AE+01 

1 .5E*07 

7.AE+01 

1.9E-0A 

9.2E-10 

1.9E-0A 

O.OE^OO 

PPOOT 

7.AE+01 

3.2E+07 

7.AE+01 

6.0E-0A 

1.AE-09 

6.0E-0A 

O.OE+00 

OIBROHOCHLOROPROPANE 

I.SE^OI 

O.OE-rOO 

I.SE'tOI 

0.0E«00 

O.OE+OO 

O.OE'TOO 

1.8E-06 

0 1  CYCLOPENTAD I EHE 

5.AE+0A 

O.OE-rOO 

5.AE+0A 

O.OE'i'OO 

O.OE-rOO 

O.OE+00 

7.9E-0A 

DIELDRIN 

1.6£*00 

1.0E+06 

1 .6E+00 

1 .3E*02* 

1.7E-03a 

1.3E+02* 

O.OE+00 

ISOPROPYL  METHYL  PHOSPHONATE 

2.5E+06 

O.OE+00 

2.5E+06 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

ENDRIN 

2.5E+03 

9.3E+07 

2.5E+03 

1.5E-05 

A.OE-10 

1.5E-05 

2.AE-12 

HEXACHLOROCYCLOPENTAOIENE 

1.7ErOA 

O.OErOO 

1.7E+0A 

O.OE+00 

O.OE+00 

0.0E*00 

6.0E-07 

ISOORIN 

5.8E+02 

1.8E+07 

5.8E+02 

6.9E-0A 

2.2E-08 

6.9E-0A 

6.6E-09 

HALATHION 

1.7E+05 

O.OErOO 

1.7E+05 

0.0E«00 

0.0E«00 

O.OE^OO 

2.0E-U 

METHYLENE  CHLORIDE 

3.3E+03 

A.IE^OA 

3.0E+03 

O.OE+00 

1.5E-0A 

1.5E-0A 

O.OE+00 

PARATHION 

5.0E+0A 

O.OE+00 

5.0E+OA 

O.OE-^00 

O-OE+OO 

O.OE^-OO 

6.9E-13 

TETRACHLOROETHYLENE 

5.1E*02 

O.OE+00 

5.1E*02 

O.OE+00 

O.OE+00 

O.0E*OO 

9.6E-06 

TOLUENE 

2.SE«06 

O.OE^OO 

2.5E+06 

O.OEtOO 

O.OE+00 

0.0E*^00 

7.0E-10 

TRICHLOROETHYLENE 

2.3E+03 

O.OE-^OO 

2.>e+03 

O.OE-^OO 

O.OE+00 

O.OE<-00 

1.9E-06 

CADMIUM 

A.5E*02 

O.OE+QO 

A.5E+02 

A.9E-03 

O.OE+00 

A.9E-03 

0.0E«^00 

CHROMIUM 

6.9E+01 

O.OE+OO 

6.9E+01 

A.8E+00* 

O.OE+00 

A.8E+00* 

O.OE*O0 

COPPER 

A.2E*05 

O.OE+00 

A.2E+05 

1.3E-0A 

O.OE+00 

1.3E-0A 

O.OE+00 

LEAD 

1.5E*0A 

O.OE+00 

1.5E+0A 

3.5E-01* 

O.OE+00 

3.5E-01* 

O.OE+00 

MERCURY 

3.3E*03 

O.OE+00 

3.3E*03 

5.1E-0A 

0.0E*00 

5.1E-0A 

O.OE+00 

ZINC 

2.0E*06 

O.OE+00 

2.0E*06 

8.1E-0A 

0.0E*00 

8.1E-0A 

O.OE^-OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volime  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-3C-4 


EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E*00 

1.0E+06 

1.5E+00 

6.0E*02* 

3.6E-03a 

6.0E*02* 

O.OE-rOO 

ATRAZINE 

4.1EA-04 

O.OE-vOO 

4.1EV04 

0.0E«00 

O.OEY^OO 

O.OEY-OO 

2.3E-K 

BENZOTHIAZOLE 

I.BEa-CK 

O.OE-^OO 

3.9E+04 

O.OEtOO 

O.OE-tOO 

O.OE-^OO 

1.6E-09 

CARBON  TETRACHLORIDE 

2.0E«^02 

O.OE-^OO 

2.0E+02 

O.OE4^00 

0.0E*00 

O.OE+00 

1.6E-04 

CHLOROFORM 

A.OE-rOS 

O.OE-yOO 

4.0E+03 

O.OE-rOO 

O.OE-rOO 

O.OE+00 

6.5E-06 

CHLOROPHENYLHETHYL  SULFIDE 

1.6e+05 

O.OE«00 

1.6E+05 

O.OE-rOO 

0.0E«^0O 

O.OE+OO 

1.8E-09 

CHLOROPHENYLMETHYL  SULFONE 

1 .6e+05 

8.7E+06 

1.6E+05 

3.7E-06 

6.9E-08 

3.7E-06 

O.OE+OO 

PPODE 

7.4E+01 

1 .5E«07 

7.4E*01 

1.9E‘04 

9.2E-10 

1.9E-04 

O.OE-hOO 

PPDDT 

7.4E*01 

3.2E+07 

7.4E+01 

6.0E-04 

1.4E-09 

6.0E-04 

O.OEtOO 

D I BRCMOCHLOROPROPANE 

1.8E-»01 

0.OE«OO 

1 .8E«01 

O-OE-fOO 

O.OE«^0O 

0.0E«00 

1.8E-06 

D I  CYCLOPENTAD  I ENE 

5.4E+04 

O.OE+00 

5.4E‘+04 

O.OE*00 

O.OE*0O 

O.OE+00 

7.9E-04 

DIELDRIN 

1.6E+00 

1.0E+06 

1 .6E+00 

1.3E»02» 

1.7E-03a 

1.3E+02* 

O.OE+OO 

ISOPROPYL  methyl  PHOSPHORATE 

2.5E-r06 

O.OE+00 

2.5E+06 

0.0E-*O0 

0.0E»00 

O.OE+00 

O.OE+OO 

ENDRIN 

2.5E+03 

9.3E+07 

2.5E*03 

1.5E-05 

4.0E-10 

1.5E-05 

2.4E-12 

hexachlorocyclopentadiene 

1.7E+04 

O.OE+00 

1.7E+04 

O.OE+00 

O.OE^OO 

O.OE+00 

6.0E-07 

ISQORIN 

5.8E+02 

1.8E+07 

5.8E-r02 

5.9E-04 

2.2E-08 

6.9E-04 

6.6E-09 

MALAY HI ON 

t.7£*05 

O.OE-rOO 

1.7E+05 

O.OE*00 

O.OE-rOO 

O.OE-rOO 

2.0E-14 

METHYLENE  CHLORIDE 

3.3E+03 

4.1E+04 

3.0E+03 

O.OE+00 

1.5E-04 

1.5E-04 

O.OE+OO 

PARATHION 

5.0E+04 

O.OE+00 

5.0E+04 

O.OE+00 

O.OE+00 

O.OE+00 

6.9E-13 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E*02 

O.OE-*00 

O.OE+00 

O.OE+00 

9.6E-06 

TOLUENE 

2.5E»06 

O.OE+00 

2.5E+06 

O.OE+00 

O.OE+00 

O.OE+00 

7.0E-10 

TRICHLOROETHYLENE 

2.3E*03 

0.OE*OO 

2.5E*03 

O.OE+00 

O.OE+00 

O.OE+00 

1.9E-06 

CADMIUM 

4.5E-»02 

O.OE+OO 

4.5E-<-02 

4.9E-03 

O.TE*00 

4.9E-03 

O.OE+OO 

CHROMIUM 

6.9E*01 

O.OE+00 

6.9E*01 

4.8E*00* 

O.OE*0O 

4.8E-rOO* 

O.OE+OO 

COPPER 

4.2E*05 

O.OE'i’OO 

4.2E*05 

1.3E-04 

O.OE-rOO 

1.3E-04 

O.OE+OO 

LEAD 

1.5E+04 

0,OE*00 

1.5E*04 

3.5E-01* 

O.OE+00 

3.5E-01* 

O.OE+OO 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

5. IE-04 

O.OE+00 

5. IE-04 

O.OE+OO 

ZINC 

2.0E+06 

O.OE+00 

2.0E*05 

8. IE-04 

0.0E*00 

8. IE-04 

O.OE+OO 

a;  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flu*  which  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  coihpound. 

The  SPPPLV  has  therefore  been  set  to  I.OOE-^Ob  mg/kg  (See  volune  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-3C-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■B/kB) 

INDIRECT 

PPLV 

(■B/ks) 

CUMULATIVE 

PPLV 

(mg/kB) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

1.0E+06 

2. IE-01 

4.3E+03+ 

5.4E-02a 

4.3E+03* 

O.OE+OO 

ATRAZINE 

1.8E+04 

O.OE+00 

1.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-13 

BENZOTHIAZOLE 

1.7E+04 

O.OE+00 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.0E-08 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE+00 

2.re+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.5E-03 

CHLOROFORM 

5.6E*02 

O.OE-^OO 

5.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.8E-05 

CHLOROPNENYLHETHrL  SULFIDE 

7.0E+04 

0.0B*00 

7.0E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-08 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

4.3E+06 

6.9E+04 

8.6E-06 

1.4E-07 

8.8E-06 

O.OE+OO 

PPODE 

1.0E+01 

1.0E+06 

1.0E+01 

1.4E-03 

1.4E-08 

1.4E-03 

O.OE+OO 

PPDDT 

I.OE'^01 

2.1E+06 

1.0E+01 

4.3E-03 

2. IE-08 

4.3E-03 

O.OE+OO 

D I BROMOCHLOROPROPANE 

2.5E+00 

O.OE^OO 

2.5E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.7E-05 

DICYCLOPENTAOIENE 

1.8E+04 

O.OE>00 

1.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5. IE-03 

DIELDRIN 

2.2E-01 

1.0E+06 

2.2E-01 

9.2E+02* 

2.6E-02a 

9.2E+02* 

O.OE+OO 

ISOPROPYL  METHYL  PHOSPHORATE 

1.1E*06 

O.OE+00 

1.1E+06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENORIN 

1.1E+03 

1.4E+07 

1.1E+03 

3.5E-05 

2.6E-09 

3.5E-05 

1.6E-11 

HEXACHLOROCYCLOPENTAD I ENE 

5.7E*03 

O.OE^OO 

5.7E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.9E-06 

ISOORIN 

2.5E+02 

2.8E+06 

2.5E+02 

1.6E-03 

1.4E-07 

1.6E-03 

4.3E-08 

MALATHION 

7.0E+04 

O.OE+00 

7.0E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-13 

METHYLENE  CHLORIDE 

4.5E+02 

6.3E+03 

4.2E+02 

O.OE+OO 

9.5E-04 

9.5E-04 

O.OE+OO 

PARATHtON 

2.1E+04 

O.OE+00 

2.1E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.5E-12 

TETRACHLOROETHYLENE 

7.1E*01 

O.OE+00 

7.1E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-04 

TOLUENE 

1.1E+06 

O.OE+OO 

1.1E+06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.5E-09 

TRICHLOROETHYLENE 

3.2E*02 

0.0E*OO 

3.2E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.9E-05 

CADMIUM 

5,8E+01 

O.OE+OO 

5.8E+01 

3.8E-02 

O.OE+OO 

3.8E-02 

O.OE+OO 

CHROMIim 

8.8E+00 

O.OE+OO 

8.8E+00 

3.7E+01* 

O.OE+OO 

3.7E+01+ 

O.OE+OO 

COPPER 

2.5E*05 

O.OE+OO 

2.5E+05 

2.2E-04 

O.OE+OO 

2.2E-04 

O.OE+OO 

LEAD 

9.2E+03 

O.OE+OO 

9.2E+03 

5.8E-01+ 

O.OE+OO 

5.8E-01* 

O.OE+OO 

MERCURY 

2.0E+03 

O.OE+OO 

2.0E+03 

8.6E-04 

O.OE+OO 

8.6E-04 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+OO 

1.1E+06 

1.5E-03 

O.OE+OO 

1.5E-03 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volime  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  urwcceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-3C-6 

EXPOSURE  EVALUATIONS  FOR  COHMERCIAL  WORKERS 


CONTAN INANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

<mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1.9E*00 

1 .3E+02 

1.9E+00 

4.8E+02* 

7.1E+00* 

4.8E+02* 

O.OE+00 

ATRA2INE 

2.3E+04 

O.OE-fOO 

2.3E»04 

O.OE*O0 

O.OE+00 

O.OE+00 

2.2E-10 

BENZOT HI AZOLE 

2.2E+04 

O.OE+00 

2.2E+04 

O.OE+00 

O.OE+00 

O.OE+00 

1.5E-05 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE>00 

2.5E»02 

O.OE+OO 

O.OE'^00 

0.0E*00 

5.2E-01 

CHLOROFORM 

5.1E+03 

O.OE-^00 

5.1E+03 

O.OE+00 

0.0E*00 

O.OE+00 

2. IE-02 

chlorophenylhethyl  sulfide 

9.1E404 

0.OE4OO 

9.1E«04 

o.oe*oo 

o.oe*DO 

o.oe*DO 

1.7E-05 

CNLOROPHENYLNETHYL  SULFONE 

9.  IEa^IK 

1.9E>04 

1.£E*04 

6.6E-06 

3.2E-05 

3.8E-0S 

O.OC+00 

PPDDE 

9.3E+01 

1.9E+01 

1.6£*01 

1.5E-04 

7.2E-04 

8.7E-04 

O.OE+00 

opODT 

9.3E+01 

1 .9E+01 

1.6E+01 

4.7E-04 

2.3E-03 

2.7E-03 

O.OE-^00 

D I BROMOCHLOROPROPANE 

2.3E*01 

O.OE+00 

2.3E*01 

O.OE'^00 

O.OE-t^OO 

O.OE'^00 

5.6E-03 

DICYCLOPENTAOIENE 

1.7E+04 

O.OE-^OO 

1.7E+04 

O.OE'^00 

0.0E»00 

O.OE-^OO 

7.5E+00 

DIELDRIN 

2.aE+00 

S.8E+01 

1 .9E+00 

1.0E+02* 

3.5E+00* 

1.0E*02* 

O.OE+00 

ISOPROPYL  METHYL  PHOSPHORATE 

1.4E+06 

O.OE+00 

1.4E+06 

O.OE+00 

O.OE+00 

O.OE*00 

O.OE'^00 

ENORIN 

1.4E+03 

1 .6E+04 

1 .3E+03 

2.7E-05 

2.4E-06 

2.9E-05 

2.3E-08 

HEXACHLOROCYClOPENTADIENE 

5.5E+03 

O.OE+00 

5.5E+03 

0.0E*00 

O.OE+00 

0.0E*00 

5.7E-03 

ISOORIN 

3.2E*02 

6.7E+01 

5.5E+01 

1 .2E-03 

6.0E-03 

7.ZE-03 

6.3E-05 

MALATHION 

9.2E+0A 

O.OE+00 

9.2E+04 

O.OE+00 

O.OE+OO 

O.OE+00 

1.9E-10 

METHYLENE  CHLORIDE 

4.1E+03 

6.8E+00 

6.8E+00 

O.OE+00 

8.8E-01* 

8.8E-01* 

O.OErOO 

PARATHION 

2.7E+04 

O.OE+00 

2.7E+04 

o.oa*D0 

O.OE^OO 

O.OE'^00 

6.6E-09 

TETRACNIOROETHYLENE 

6.5E+02 

0.OE«OO 

6.5E*02 

O.OE+00 

O.OE't^OO 

O.OE«O0 

3.0E-02 

TOLUENE 

1.4E406 

O.OE«00 

1.4E+06 

O.OE+00 

O.OEy^OO 

O.OE't^OO 

6.6E-06 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+00 

2.9E*03 

O.OE+00 

O.OE^OO 

O.OE'yOO 

6. IE-03 

CADMIUM 

3.6E*02 

O.OE+00 

3.6C*02 

6. IE-03 

O.OE+00 

6. IE-03 

O.OE+00 

CHROMIUM 

5.5E*01 

O.OE+00 

5.5E+01 

6.0E+00* 

O.OE+00 

6.0E+00* 

O.OE+00 

COPPER 

1.8E+05 

O.OE+00 

1.8E+05 

3. IE-04 

0.OE*O0 

3.1E-04 

O.OE+OO 

LEAD 

6.5E+03 

0.0E*00 

6.5E*03 

8.3E-01* 

0.0E*00 

8.3E-01* 

O.OE+00 

MERCURY 

1.4E+03 

O.OE*00 

1.4E+03 

1.2E-03 

O.OE+OO 

1.2E-03 

O.OE*O0 

ZINC 

7.8E*05 

O.OE-00 

7.8E*05 

2.0E-03 

0,OE»00 

2.0E-03 

0.OE*O0 

El  is  equal  to  or  e*ceeas  l.OE-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


I.OOE-^Ob  the  calculations  isply  that  the  contaaiinant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA  3c-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

3.48-^04 

4.2E*01 

1.2E-01 

7.7E*03* 

2.1E*01* 

7.BE*03* 

O.OE*00 

0.OE*O0 

ATRAZINE 

4.2E+03 

O.OE'KX) 

O.OE«0O 

4.2E*03 

0.0E*00 

O.OE*O0 

0.0E*00 

1.7E-13 

2.2E-10 

8ENZOTHIAZOLE 

4.0E+03 

O.OE't^OO 

O.0E«00 

4.0E*03 

0.0E*00 

O.OE*00 

O.OE*00 

1.2E-08 

1.5E-05 

CARBON  TETRACHLORIDE 

1.SE+01 

O.OE+OO 

O.OE-^OO 

1.5E*01 

0.0E*00 

0.0E*00 

O.OE+00 

1.2E-03 

1.5E*00 

CHLOROFORM 

3.1E+02 

O.OEi-OO 

0.0E*00 

3.1E*02 

0.08*00 

0.08*00 

0.08*00 

4.9E-05 

6.2E-02 

CHLOROPHENYLMETHYL  SULFIDE 

1.7E*04 

0.OE«OO 

0. 08*00 

1.7E*04 

0.08*00 

0.0E*00 

O.OE*O0 

1.4E-08 

1.7E05 

CHLOROPHENYLMETNYL  SULFONE 

1.7E+04 

1.2E+06 

5.7E+04 

1.3E*04 

3.6E-05 

1. IE-05 

4.7E-05 

O.OE+00 

0.0E*00 

PPDOE 

5.7E+00 

2. 08-^06 

1.9E+01 

4.4E*00 

2.4E-03 

7.2E-04 

3.2E-03 

O.OE*00 

0.0E*00 

PPDDT 

5.7E+00 

4.3E+06 

1.9E+01 

4.4E*00 

7.7E-03 

2.3E-03 

1.0E-02 

0.0E*00 

O.OE+00 

D I BROHOCHLOROPROPANE 

1.4E+00 

0.0E«00 

O.OE+00 

1.4E*00 

0.08*00 

0.08*00 

0.0E*00 

1.3E-05 

1.7E-02 

D I  CYCLOPENTAD  I ENE 

1.2E+03 

0.0E>00 

O.OE+00 

1.2E*03 

0.0E*00 

0.08*00 

0.OE*OO 

5.9E-03 

7.5E+00 

DIELDRIN 

1.2E-01 

1.5E+04 

1.98*01 

1.2E-01 

1 .6E*03* 

1.0E*01* 

1.68*03* 

O.OE*0O 

O.OE*O0 

ISOPROPYL  methyl  PHOSPHONATE 

2.5E*05 

O.OE+00 

0.0E*0Q 

2.5E*05 

0.0E*00 

0.OE*00 

0.0E*00 

O.OE*00 

0.0E*00 

ENDRIN 

2.5E+02 

1.2E+07 

1.68*04 

2.5E*02 

1.5E-04 

2.4E-06 

1.5E-04 

1.8E-11 

2.3E-08 

HEXACHLOROCYCLOPENTAOIENE 

3.8E*02 

O.OE+00 

0.0E*00 

3.8E*02 

0.0E*00 

O.OE*O0 

0.0E*00 

4.5E-06 

5.7E-03 

ISXRIN 

5.9E+01 

2.4E+Q6 

2.08*02 

4.6£*01 

6.8E-03 

2.0E-03 

8.7E-03 

5.0E-08 

6.3E-05 

MALATHION 

1.7E*04 

O.OE^OO 

O.OE*00 

1.7E+04 

0.OE*00 

0.OE*00 

0.08*00 

1.5E-13 

1.9E-10 

methylene  chloride 

2.5E+02 

5.4E+03 

6.8£*00 

6.6E*00 

0.08*00 

8.8E-01* 

8.BE-01* 

0.0E*00 

0.08*00 

PARATHION 

5.1E+03 

O.OE+00 

O.OE*O0 

5.1E*03 

0.0E*OO 

O.OE*O0 

0.0E*00 

5.2E-12 

6.6E-09 

TFTRACHLOROETHYLENE 

4.1E+01 

O.OE*00 

O.OE*00 

4.1E*01 

0.0E*00 

O.OE*00 

0.0E*00 

7.2E-05 

9. IE-02 

!NE 

2.6E»05 

O.OE+00 

O.OE*00 

2.6E*05 

0.0E*00 

0.0E*00 

0.0E*00 

5.2E-09 

6.6E-CI6 

r^.CHLOROETHYLENE 

1.8E*02 

O.OE+00 

0.0E*00 

1.8E*02 

0.0E*00 

0.0E*00 

O.OE+00 

1.4E-05 

1.8E-02 

CADMIUM 

7.6E+00 

O.OE+00 

0.0E*00 

7.6E*00 

Z.9E-01* 

O.OE*O0 

2.9E-01* 

0.0E*00 

O.OE+00 

CHROMIUM 

1.1E+00 

O.OE+00 

0.0E*00 

1.1E*00 

2.9E*02* 

O.OE*00 

2.9E*02* 

0.0E*00 

O.OE+00 

COPPER 

5.7E+04 

O.OE+00 

O.OE*00 

5.7E*04 

9.6E-04 

0.0E*00 

9.6E-04 

0.0E*00 

0.0E*00 

LEAD 

2.2E*03 

0.0E*00 

0.OE*OO 

2.2E*03 

2.5E*00* 

O.OE*00 

2.5E*00* 

0.0E*00 

0.0E*00 

MERCURY 

4.6E«02 

0.OE«^OO 

O.OE*00 

4.6£*02 

3.7E-03 

0.08*00 

3.7E-03 

0.0E*00 

0.0E*00 

ZINC 

1.4E*05 

O.OE«00 

O.OE*O0 

1 .4E*05 

1. IE-02 

0.08*00 

1. IE-02 

0.0E*00 

O.OE+00 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  inply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2.16  SITE  SPSA-3d:  REVETTED  TANK  STORAGE  AREA  (formerly  Site  2-12: 

Revetted  Tank  Storage  Area;  EBASCO,  1987g/RIC  87(X)6R20  and  EBASCO, 
19881/RIC  87006R20A) 

2.16.1  Site-Specific  Considerations 

Figure  SPSA-3d-l  and  Tables  SPSA-3d-l  and  SPSA-3d-2  depict  the  target  contaminants  for 
Site  SPSA-3d.  Borings  1  through  4,  4B,  5,  6,  6B,  7,  7B,  8,  8B,  9,  9B,  C5,  and  C8  were 
included  in  this  exposure  assessment,  consistent  with  the  South  Plants  SAR.  This  site  was 
used  to  store  diesel  fuel  and  fuel  oil  for  the  chlorine  plant.  Therefore,  chemicals  from  the 
RMA  target  contaminant  list  that  are  associated  with  these  activities  were  suspected  to  be 
present  in  Site  SPSA-3d  (EBASCO,  1987g/RIC  87006R20). 

2.16.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-3d  are  shown  in  Figure  SPSA-3d-l.  Table  SPSA-3d-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  n 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI- A).  Table 
SPSA-3d-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.16.3  Site  Exposure  Summary 

Tables  SPSA-3d-3  through  SPSA-3d-7  present  Draft  PPL  Vs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified.  TTie  depth  to  groundwater  below  Site  SPSA-3d  is  less 
than  10  ft,  therefore,  the  enclosed  space  vapor  inhalation  exposure  pathway  is  not  included 
in  the  calculation  of  the  cumulative  quantities. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Chlordane 

Direct 

Direct 

Direct 

Direct 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

PPDDT 

Direct 

Indirect 

Dir/Ind 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-3d  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEl  value  greater  th.tn  1: 

•  Chloroform  (enclosed) 

•  Dicyclopentadiene  (enclosed) 


REA5/RPT0071.REA  Vl-G  9/11/90  4;29  prti  rml 


2-176 


0-1 

1  eiL 

2-5 

Cr  2S  \ 

Cj  2> 

Z"  96 

49  N 

0- \  iC'f'a'-'r)  0.0!y 


0-  1  \Af0rin  0.095 
xDteJdrin  0.070 


I  D»e;a»  .r%  0  6 
HCC.C5C 


Ctnordonp  0  C 

PPDOe 

0  c 

PP0D7 

0.0 

D«far, 

n(0CP)6  7 

Aiar-r 

PPDDE 
PPOOT 
DiWltSrin 
/sod'  >/' 


0  5  - 19  5 


?3  ‘.-24 


?0.5-?9.5 


tPl  r£ 

'Er:7  r 

- 

T' 

0-  1 

Afffr  - 

-  '  ’ 

Ci  er^ 

“  ;  r 

Chfcrao' 

-« r 

»"  0/0'"" 

» 

£  r  (je  ir 

:  ■£  _ 

PPOD£ 

■ » f 

PPDC'7 

4 

Prepored  for : 

Program  Monoger's  Office  for 
Rocky  Mountom  Arsenal  Cleanup 
Aberdeen  Proving  Ground,  Maryland 


FIGURE  SPSA-3d-l 

Phose  I  ond  Phose  H  Anolytes  Detected 
Within  or  Above  Indicator, Levels 

Rocky  Mountain  Arsenol 
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TABLE  SPSA-3d-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-3d 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  15  Feet 


CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

CHLOROFORM 

250 

02594 

03/8/88 

DICYCLOPENTADIENE 

230 

02594 

03/8/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-3d-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUHULATIVr 

El 

VEI 

OPN 

ALDRIN 

1.5E«^00 

S.ZE-rOS 

I.SE-rOO 

1 .3E+00* 

2.4E-06 

1 .3E+00* 

O.OE+00 

CHLORDAME 

2,0E«01 

8.9E+07 

2.0E«01 

1.5E-01* 

3.3E-08 

1.5E-01* 

O.OE+00 

CHLOROFORM 

4.0E+03 

O.OE-rOO 

4.0E+03 

O.OE+00 

O.OE+00 

O.OE+00 

1.6E-05 

PPDOE 

7.4E+01 

S.0E'»07 

7.4E+01 

9.9E-04 

1.5E-09 

9.9E-04 

O.OE+00 

PPOOT 

7.4E+01 

I.OE^OS 

7.4E+01 

S.4E-02 

3.8E-08 

S.4E-02 

O.OE+00 

DICYCLOPENTADIENE 

5.4E+04 

O.OE'tOO 

5.4E«04 

O.OE+00 

O.OE+00 

O.OE+00 

2.9E-04 

DIELDRIN 

1.6E+00 

1.0E+06 

1.684^00 

4.3E+00* 

1.8E-0Sa 

4.3E+00* 

O.OE+00 

ENDRIN 

2.5E*03 

3.08-^08 

2.5E*03 

4.8E-05 

4.0E-10 

4.8E-0S 

O.OE+00 

HEXACHLOROCYCLC^ENTAO I ENE 

1.7E+04 

1.1E+04 

6.7E*03 

1.8E-05 

2.6E-05 

4.3E-05 

O.OE+00 

ISOORIN 

5.8E+02 

5.9E+07 

5.8E*02 

1.3E-04 

1.3E-09 

1.3E-04 

O.OE+00 

LEAD 

1.5E+04 

O.OE+00 

1.58+04 

4.3E-03 

O.OE+00 

4.3E-03 

O.OE+00 

ZINC 

2.0E*04 

O.OE+OO 

2.0E+06 

4.8E-05 

O.OE+00 

4.8E-05 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/lcg  (See  volume  VI -A>. 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.OOE+Ob  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SPSA-3d-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUWJLATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT^ 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

8.2E+0S 

I.SEeOO 

1.3E*00* 

2.4E-06 

1.3E+00* 

O.OE-tOO 

CHLORDANE 

2.0E«01 

8.9E+07 

2.0E+01 

1.5E-01* 

3.3E-08 

1.5E-01* 

O.OE-rOO 

CHLOROFORM 

4.0E+03 

O.OEeOO 

4.0Ee03 

O.OE'^OO 

O.OE-^OO 

O.OE«00 

1.6E-05 

PPODE 

7.4E+01 

5.0E+07 

7.4E+01 

9.9E-04 

1.5E-09 

9.9E-04 

O.OE+00 

PPDDT 

7.4E+01 

1.0E'»08 

7.4E+01 

5.4E-02 

3.8E-08 

5.4E-02 

O.OE+00 

DICYCLOPENTAOIENE 

5.4E«04 

O.OE+00 

5.4E+04 

0.0E«00 

O.OE'^00 

O.OE+00 

2.9E-04 

DIELDRIN 

1.6E+00 

1.0E+06 

1.6£e00 

4.3E+00* 

1.8E-0Sa 

4.3E+00* 

O.OE+00 

ENORIN 

2.5E+03 

3.0E«^08 

2.5E+03 

4.8E-05 

4.0E-10 

4.8E-05 

O.OE+00 

HEXACHLOROCYCLOPENTADIENE 

1.7E+04 

1 . 1E+04 

6.7E»03 

1.8E-05 

2.6E-05 

4.3E-05 

O.OE+00 

ISOORIN 

S.8E*02 

5.9E+07 

5.8Ee02 

1.3E-04 

1.3E-09 

1.3E-04 

O.OE'^00 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

4.3E-03 

0.0E*00 

4.3E-03 

O.OE+00 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

4.8E-05 

O.OE+00 

4.8E-05 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  iitply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-3d-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2. IE-01 

5.4E404 

2. IE-01 

9.6E+00* 

3.7E-05 

9.6E*00* 

O.OE+00 

CHLOROANE 

2.7E+00 

5.9E+06 

2.n+00 

1.1E+00* 

4.9E-07 

1.1E+00* 

O.OE-fOO 

CHLOROFORM 

S.6E+02 

O.OE+00 

$.^4^02 

0.0E«00 

O.OE'i'OO 

O.OE-^OO 

2.4E-04 

PPOOE 

1.0E4^01 

3.3E'»06 

1.0E+01 

7.2E-03 

2.2E-08 

7.2E-03 

O.OE+OO 

PPOOT 

1 .OE+01 

6.9E«06 

1.0E+01 

3.9E-01* 

5.8E-07 

3.9E-01* 

O.OE'^OO 

DICYCLOPENTAOIEHE 

I.SE^OA 

O.OE-^OO 

1.8E«04 

O.OE+00 

O.OE«O0 

O.OE-^OO 

1.9E-03 

OIELORIN 

2.2E-01 

1.0E+06 

2.2E-01 

3.1E+01* 

2.7E-04a 

3.1E+01* 

O.OE-rOO 

ENDRIN 

1.1E+03 

4.7E+07 

1.1E+03 

1.1E-04 

2.6E-09 

1. IE-04 

O.OE+00 

HEXACHLOROCrCLOPENTAD I ENE 

5.7E+03 

4.1E+03 

2.4E+03 

5. IE-05 

7. IE-05 

1.2E-04 

O.OE+OO 

ISODRIN 

2.5E^02 

9.2E+06 

2.5E+02 

3.2E-04 

8.5E-09 

3.2E-04 

O.OE+00 

LEAD 

9.2E+03 

0.0E*00 

9.2E+03 

7.3E-03 

O.OE+00 

7.3E-03 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+00 

1.1E+06 

9. IE-05 

O.OE+00 

9. IE-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contamirwnt  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI-A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E-»06  tf.  alculations  inply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-3d-6 

EXPOSURE  EVALUATIONS  FOR  COMHERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1.9E*00 

4.0E-01 

3.3E-01 

1.1E+00* 

5.1E+00* 

6.1E+00* 

O.OE+00 

CHLORDANE 

2.5E+01 

1.4E«04 

2.5E+01 

1.2E-01* 

2. IE-04 

1.2E-01* 

O.OE'^OO 

CHLOROFORM 

5.1E+03 

O.OE+OO 

5.1E+03 

O.OE+00 

O.OE+00 

0.OE*OO 

4.2E-01 

PPDDE 

9.3E+01 

1.9£*01 

1.6E+01 

7.8E-04 

3.8E-03 

4.5E-03 

0.0E*00 

PPDDT 

9.3E*01 

1.9E+01 

1.6E+01 

4.3E-02 

2. IE-01* 

2.5E-01* 

O.OE+00 

OICrCLOPENTAOIENE 

1.7E+04 

0.0E«00 

1.7E+04 

O.OE«00 

O.OE+00 

0.0E*00 

2.3E+01 

DIELDRIN 

2.0E+00 

5.8E+01 

1.9E+00 

3.4E+00* 

1.2E-01* 

3.5E*00* 

O.OE+00 

ENDRIN 

1.4E*03 

2.9E+02 

2.4E+02 

8.7E-05 

4.2E-04 

5.0E-04 

O.OE+00 

HEXACHLOROCYCLOPENTAD I ENE 

5.5E*03 

1.9E+01 

1.9E+01 

5.3E-05 

1.5E-02 

1.5E-02 

O.OE+00 

ISODRIN 

3.2E+02 

6.7E+01 

5.5E+01 

2.4E-04 

1.2E-03 

1.4E-03 

O.OE+00 

LEAD 

6.5E*03 

O.OE+00 

6.5E+03 

1.0E-02 

0.0E*00 

1.0E-02 

O.OE+00 

ZINC 

7.8E*05 

O.OE+00 

7.8E+05 

1.2E-04 

O.OE+00 

1.2E-04 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 
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SPSA-3d-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

<mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEl 

ENC 

ALORIN 

1.2E-01 

1.1E-K15 

4.0E-01 

9.0E-02 

1.7E+01* 

5.1E+00* 

2.2E+01* 

O.OE«O0 

O.OE^-OO 

CHLORDANE 

1 .5E+00 

1.2E+07 

5.2E+00 

1.2E't00 

1 .9E+00* 

5.6E-01* 

2.5E+00* 

O.OE'tOO 

O.OE+00 

CHLOROFORM 

3.1E+Q2 

O.OE+00 

0.0E«00 

3.1E+02 

O.OE+00 

O.OE'tOO 

O.OE^OO 

1.2E-04 

1.3E+00 

PPOOE 

5.7E+00 

6.6E«06 

1.9E'»01 

4.4E«00 

1.3E-02 

3.BE-03 

1.7E-02 

O.0E«^00 

O.OE-tOO 

PPODT 

5.7E+00 

1.4E+07 

1.9E*01 

4.4E'»00 

7.0E-01* 

2. IE-01* 

9.0E-01* 

O.OE+00 

O.OE+00 

DICYCLOPENTADIENE 

1.2E+03 

O.OE'^00 

O.OE-tOO 

1 .2E+03 

0.OE*00 

O.OE+00 

O.OE«00 

2.2E-03 

2.3E+01 

DIELDRIN 

1.2E-01 

5.0E«04 

1.9E+01 

1.2E-01 

5.5E+01* 

3.5E-01* 

5.5E+01* 

O.OE+00 

O.OE+00 

ENDRIN 

2.5E+02 

4.0E+07 

8.6E402 

Z.OE-tOZ 

4.7E-04 

1.4E-04 

6. IE-04 

0.0E«00 

O.OE+00 

HEXACHLOROCTCLOPENTAO 1 ENE 

3.8E+02 

1.5E*03 

5.8E+01 

4.8E->^01 

7.6E-04 

5.2E-03 

6.0E-03 

O.OE+00 

0.0E*0O 

ISODRIN 

5.9E+01 

7.9E+06 

2.0E+02 

4.6E+01 

1.3E-03 

3.9E-04 

1.7E-03 

O.OE+00 

O.OE+00 

LEAD 

2.2E*03 

O.OE+00 

O.OE+00 

2.2E+03 

3. IE-02 

O.OE-00 

3. IE-02 

0.0E*00 

O.OE+00 

ZINC 

l.AE+05 

O.OE-tOO 

0.0E«00 

1.4E+05 

6.9E-04 

0.0£*00 

6.9E-04 

O.OE<^00 

O.OErOO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.OOE-^O^  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.17  SITE  SPSA-3e:  BALANCE  OF  SPSA-3  (foimerly  Site  1-13/2-18:  South 

Plants  Manufacturing  Complex/Shell  Chemical  Company  Spill  Sites;  EBASCO,  . 
1988y/RIC  88286R07;  South  Plants  Regional  Study  Area/South  Plants 
Manufacturing  Complex;  EBASCO,  1988z/RIC  88306R01) 

2.17.1  Site-Specific  Considerations 

Figure  SPSA-3e-l  and  Tables  SPSA-3e-l  and  SPSA-3e-2  depict  the  target  contaminants  for 
Site  SPSA-3e.  Borings  XlOl  and  X102  from  Site  2-18,  and  22  through  29  from  the  South 
Plants  Regional  Study  Area  were  included  in  this  exposure  assessment,  consistent  with  the 
South  Plants  SAR.  The  historical  search  conducted  under  the  contaminant  assessment 
revealed  that  numerous  spills  and  leaks  of  various  chemicals  were  suspected  to  have 
occurred  at  Site  SPSA-3e  (EBASCO,  1988u/RIC  88286R07).  Some  of  these  chemicals 
were  detected  in  the  soil  during  the  Phase  I  and  Phase  II  investigations  (EBASCO, 
1988y/RIC  88286R07  and  EBASCO,  1988z/RIC  88306R01). 

2.17.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-3e  are  shown  in  Figure  SPSA-3e-l.  The  following  contaminants  were  not  included 
in  the  figure  since  it  was  not  considered  a  target  contaminant  during  the  Phase  1  and 
Phase  II  investigations:  Methyl  napthalene,  occurring  in  Boring  24  (0-1);  fluoroanthene  or 
pyrene,  occurring  in  Boring  XlOl  (0-1  ft).  Although  not  shown  in  this  figure,  these 
nontarget  compounds  were  included  in  the  South  Plants  SAR  and  in  this  exposure 
assessment  because  they  passed  through  the  screening  process  performed  in  the  RMA 
Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 

Table  SPSA-3e-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  11  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-3e-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 
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2.17.3  Site  Exposure  Summary 

Tables  SPSA-3e-3  through  SPSA-3e-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-3e  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Dicyclopentadiene 

Dieldrin 

Indirect 

Direct 

Indirect 

Direct 

Indirect 

Direct 

Indirect 

Direct 

Indirect 
Dir  And 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dennal 

contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-3e  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Benzene  (enclosed) 

•  Carbon  tetrachloride  (enclosed) 

•  Dicyclopentadiene  (enclosed) 


REA10/RPT0041.REA  VI-G  9/11/90  4:38  pm  spl 
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TABLE  SPSA  3e-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-3e 
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REA4mJLn081.REA  VI-G  9/12/90  9:11  am  sma 


TABLE  SPSA-3e-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-3e 


AVERAGE 

SITE  DEPTH  TO  GROUNDWATER:  21  Feet 

CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

1 , 2-DICHLOROETHYLENE 

3.4 

02543 

02/10/88 

BENZENE 

1100 

02544 

03/8/88 

CARBON  TETRACHLORIDE 

39 

02543 

02/10/88 

CHLOROFORM 

250 

02594 

03/8/88 

CHLOROPHENYLMETHYL  SULFONE 

6.7 

02006 

01/12/88 

DI CYCLOPENTADI ENE 

230 

02594 

03/8/88 

DITHIANE 

3.6 

02006 

01/12/88 

DIELDRIN 

0.052 

02006 

01/12/88 

1,4-OXATHIANE 

3.2 

02006 

01/12/88 

TETRACHLOROETHYLENE 

65 

02543 

02/10/88 

TRI CHLOROETHYLENE 

11 

02543 

02/10/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  Fabruary  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-3e-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

BENZENE 

8.6E+02 

O.OE+OO 

8.6E+02 

0.0E«00 

O.OE+00 

O.OE^-OO 

1. IE-02 

CARBON  tetrachloride 

Z.OE-^OZ 

O.OE+00 

2.0E+02 

O.OE+00 

0.OE-»OO 

O.OE+00 

6.5E-03 

CHLOROFORM 

4.0E+03 

O.OE+00 

4.0E+03 

O.OE+00 

O.OE+00 

O.OE+OO 

3.6E-04 

chlorophenylmethyl  SULFONE 

1.6E«0S 

O.OE-rOO 

1.6E+05 

O.OE+OO 

O.OE^OO 

O.OE-rOO 

2.7E-10 

0,P-XYLENE 

1.4E+07 

1.9E«06 

1.7E+06 

O.OEOO 

2. IE-07 

2. IE-07 

O.OE+OO 

1,2-DICHLOROETHYLENE 

1.7E+05 

O.OE+OO 

1.7E+05 

O.OE'tOO 

O.OE+OO 

O.OE'TOO 

O.OE+OO 

D I  CYCLOPENTAD I ENE 

5.4E+04 

1.7E*02 

1.7E+02 

O.OE'tOO 

1.2E-01* 

1.2E-01* 

6.7E-03 

OIELDRIN 

1.6E*00 

1.2E+04 

1.6E+00 

1.9E*00* 

2.6E-04 

1.9E+00* 

1. IE-08 

OITHIANE 

8.3E'r04 

O.OE+00 

8.3E'r04 

O.OE't^OO 

O.OE'tOO 

O.OE+OO 

O.OE+OO 

1,4-OXATHIANE 

2.5E*05 

O.OE+00 

2.5E+05 

O.OE«00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E+02 

O.OE+00 

O.OE+OO 

O.OE+OO 

2.8E-04 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE+00 

O.OE+00 

O.OE+OO 

8.9E-05 

M-XYLENE 

1.4E*07 

2.5E+05 

2.4E+05 

O.OE+00 

3.7E-06 

3.7E-06 

O.OE+OO 

COPPER 

4.2E*05 

O.OE+00 

4.2E+05 

9.8E-05 

O.OE+00 

9.8E-05 

O.OE+OO 

LEAD 

1.5E'»04 

O.OE^-OO 

1.5E+04 

6. IE-03 

O.OE+00 

6.1E-03 

O.OE+OO 

ZINC 

2.0E+06 

O.OE^OO 

2.0E+06 

5.5E-05 

O.OE+00 

5.5E-05 

O.OE+OO 

El  is  equal  to  or  exceeds  I.OE-OI 


If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  inply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathuay  considered,  even  in  its  pure  form. 
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SPSA-3e-4 


EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mB/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(aig/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

BENZENE 

8.6E+02 

O.OE>00 

8.6E«02 

O.OE+00 

O.OE+00 

O.OE+00 

1. IE-02 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE-i^OO 

2. 08-^02 

O.OE'tOO 

O.OE-rOO 

O.OE-rOO 

6.5E-03 

CHLOROFORM 

A.OE-rOB 

O.OE-^OO 

4.0E*03 

O.OE'tOO 

O.OE-rOO 

O.OE+00 

3.6E-04 

CHLOROPHENYLHETHYL  SULFONE 

1.6E*05 

O.OE+00 

1.6E+05 

O.OE+00 

O.OE+00 

O.OE+OO 

2.7E-10 

0,P-XYLENE 

1.4E+07 

1.9E+06 

1.7E+06 

O.OE'TOO 

2. IE-07 

2.1E-07 

O.OE+OO 

1,2-DICHLOROETHYLENE 

1.7E+05 

O.OE+00 

1.7E+05 

O.OE+00 

O.OE+00 

O.OE+OO 

O.OE+OO 

DICYCLOPENTAOIENE 

5.4E+04 

1.7E+02 

1.7E*02 

O.OE+00 

1.2E-01* 

1.2E-01* 

6.7E-03 

OIELORIN 

1 .6E+00 

1.2E+04 

1.6E+00 

1.9E+00* 

2.6E-04 

1.9E+00* 

1. IE-08 

DITHIANE 

S.3E«04 

O.OE-^OO 

8. 32-^04 

0.0E«00 

O.OE'tOO 

O.OE+OO 

O.OE+OO 

1,4-OXATHIANE 

2.5E+05 

O.OE-^OO 

2.5E+05 

O.0E-»O0 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E+02 

O.OE+00 

O.OE+00 

O.OE+OO 

2.8E-04 

TRICHLOROETHYLENE 

2.3E+03 

O.OE-^OO 

2.3E+03 

O.OE+00 

O.OE+00 

O.OE+OO 

8.9E-05 

M-XYLENE 

1.4E+07 

2.5E+05 

2.4E+05 

O.OE+00 

3.7E-06 

3.7E-06 

O.OE+OO 

COPPER 

4.2E+05 

O.OE-^OO 

4.2E+05 

9.8E-05 

O.OE+00 

9.8E-05 

O.OE+OO 

LEAD 

1.5E+04 

O.OE-^OO 

1.5E+04 

6. IE-03 

O.OE+00 

6. IE-03 

O.OE+OO 

ZINC 

2.0E+06 

O.OE-^OO 

2.0£*06 

5.5E-05 

0.0E*00 

5.5E-05 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the 
does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered, 


contaminant 

even  in  its  pure  form. 
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SPSA-3e-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/Jcg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

BENZENE 

1.2E+02 

0.0E*OO 

1.2E+02 

O.OE+00 

O.OE'tOO 

O.OE+00 

1.6E-01 

CARBON  TETRACHLORIDE 

2.7E+01 

0.0E*00 

2.7E+01 

O.OE'tOO 

O.OEi-OO 

O.OE+00 

9.8E-02 

CHLOROFORM 

5.6E't^02 

0.0E*O0 

5.6E«02 

O.OE-^OO 

O.OE+00 

O.OE-rOO 

5.5E-03 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

O.OE+OO 

7.0E+04 

O.OE+00 

O.OE+00 

O.OE+00 

1.7E-09 

0,P-XYLENE 

5.8E+06 

b.aE-rOS 

6.1E+05 

O.OE+00 

5.9E-07 

5.9E-07 

O.OE+00 

1,2-OICHLOROETHYLENE 

7.0E+04 

O.OE+OO 

7.0E+04 

O.OE+00 

O.OE-rOO 

O.OE+OO 

O.OE+00 

D I  CYCLOPENTAD  I ENE 

1.aE'»04 

6.2E*01 

6.2E+01 

O.OE+00 

3.2E-01* 

3.2E-01* 

4.3E-02 

DIELDRIN 

2.2E-01 

7.7E+02 

2.2E-01 

1.4E+01* 

3.9E-03 

1.4E*01* 

1.7E-07 

DITHIANE 

3.5E+04 

0.0E*OO 

3.5E+04 

O.OE+00 

0.0E*00 

O.OE+00 

O.OE+00 

1,4-OXATHIANE 

1.1E+05 

O.OE-rOO 

1.1E+05 

O.OE+00 

O.OE+00 

O-OE^-OO 

O.OE-rOO 

TETRACHLOROETHYLENE 

7.1E+01 

O.OE-fOO 

7.1E+01 

0.0E«00 

O.OE*O0 

O.OE+00 

4.2E-03 

TRICHLOROETHYLENE 

3.2E+02 

O.OE+00 

3.2E+D2 

O.OE+00 

O.OE+00 

O.OE't^OO 

1.3E-03 

M-XYLENE 

5.8E*06 

8.9E+04 

8.7E+04 

O.OE+00 

1.0E-05 

1.0E-05 

O.OE+00 

COPPER 

2.5E+05 

O.OE+00 

2.5E+05 

1.7E-04 

O.OE+00 

1.7E-04 

O.OE-rOO 

LEAD 

9.2E+03 

O.OE+00 

9.2E+03 

1.0E-02 

O.OE+00 

1.0E-02 

O.OE+00 

ZINC 

1.1E+06 

0.OE*O0 

1.1E+05 

1.0E-04 

O.OE+00 

1.0E-04 

O.OE-rOO 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


I.OOE-rOb  the  calculations  irrply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-3e-6 

EXPOSURE  EVALUATIONS  FOR  COHMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/ kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

BENZENE 

1.1E+03 

O.OE-^00 

1.1E*03 

O.OE+OO 

O.OE+00 

O.OE^OO 

4.7E+00 

CARBON  TETRACHLORIDE 

2.5E«02 

O.OE+00 

2.5E*02 

0.0E«^00 

O.OE+00 

0.OE*OO 

2.8E-r00 

CHLOROFORM 

5.1E*03 

O.OE-rOO 

5.1E+03 

O.OE*0O 

O.OE+00 

O.OE^OO 

1.6E-01 

CHLOROPHENYLMETHTL  SULFONE 

9.1E+04 

O.OE+OO 

9.  lE+04 

D.DE*D0 

O.OE+OO 

O.OE+00 

3.5E-07 

0,P-XYLEME 

7.0E+06 

1.0E+03 

1.0E+03 

O.OE+00 

3.9E-04 

3.9E-04 

O.OE+00 

1,2-DlCHLOROETHYLENE 

9.2E+04 

O.OE+00 

9.2E+04 

O.OE+00 

O.OE+OO 

O.OE'^00 

O.OE+00 

D I CYCLOPENTAD lENE 

1.7E+04 

1.4E-01 

1.4E-01 

O.OE-^00 

1.4E+02* 

1 .4E+02* 

B.9E+00 

DIELORIN 

2.0E«00 

5.SE+01 

1 .9E+00 

1.5E+00* 

5.2E-02 

1 .6E+00* 

5.0E-06 

DITHIANE 

4.6E+04 

O.OE^OO 

4.6E«04 

O.OE-^OO 

O.OE'^00 

O.OE^OO 

O.OE+OO 

1,4-OXATHIANE 

1.4E+05 

0.0E>00 

1.4E+05 

O.OE-^00 

O.OE+00 

O.OE+00 

O.OE+OO 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE+00 

6.5E+02 

O.OE+OO 

O.OE+00 

O.OE+00 

1.2E-01 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+00 

2.9E+03 

O.OE-rOO 

O.OE+OO 

O.OE^OO 

3.9E-02 

N-XYLENE 

7.0E+06 

3.0E+03 

3.0E+03 

O.OE+OO 

3.0E-04 

3.0E-04 

O.OE+OO 

COPPER 

1.8E+05 

O.OE-^OO 

1.8E+05 

2.3E-04 

O.OE+00 

2.3E-04 

O.OE+OO 

LEAD 

6.5E+03 

O.OE-^OO 

6.5E*03 

1.4E-02 

O.OE+00 

1.4E-02 

O.OE+OO 

ZINC 

7.8E+05 

O.OE+00 

7.8E+05 

1.4E-04 

O.OE^-OO 

1.4E-04 

O.OE+OO 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E«06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-3e-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(tng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEl 

ENC 

BENZENE 

6.7E+01 

O.OE+00 

O.OE-rOO 

6.7E+01 

O.OE'^00 

O.OE+OO 

O.OE+OO 

8.0E-02 

1.4E+01 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE+OO 

O.OE+00 

1.5E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.9E-02 

8.5E+00 

CHLOROFORM 

3.1E+02 

O.OE-rOO 

0.0E«00 

3.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.7E-03 

4.8E-01 

CHLOROPHENYLMETHYL  SULFONE 

1.7E+04 

0.0E4O0 

O.OE+OQ 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.0E-09 

3.5E-07 

0,P-XYLENE 

8.8E4^05 

2.SE«0S 

3.1E+03 

3.0E'F03 

O.OE+OO 

1.3E-04 

1.3E-04 

O.OE+OO 

O.OE+OO 

1,2-DICHLOROETHYLENE 

1.7E+04 

O.OE-fOO 

0.0E«00 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

DICYCLOPENTAOIENE 

1.2E+03 

2.3E+01 

4.2E-01 

4. IE-01 

O.OE+OO 

4.8E+01* 

4.8E+01* 

5.0E-02 

8.9E+00 

DIELDRIN 

1.2E-01 

1.5E+03 

1.9£*01 

1.2E-01 

2.5E+01* 

1.6E-01* 

2.5E+01‘ 

8.SE-08 

1.5E-05 

DITHIANE 

fl.5E*03 

O.OE-t^OO 

O.OE+00 

8.5E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1,4-OXATHIANE 

2.5E+04 

O.OE+00 

O.OE+OO 

2.5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

4.1E+01 

O.OE-rOO 

O.OE«OQ 

4.1E*01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.1E-03 

3.7E-01 

TRICHLOROETHYLENE 

1.8E-»02 

Q.OE-rOO 

O.OE+00 

1 .8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.7E-04 

1.2E-01 

M-XYLENE 

8.8E+05 

3.3E+04 

6.0E«02 

5.9E+02 

O.OE+OO 

1.5E-03 

1.5E-03 

O.OE+OO 

O.OE+OO 

COPPER 

5.7E+04 

O.OE+00 

O.OE-^00 

5.7E+04 

7.2E-04 

O.OE+OO 

7.2E-04 

O.OE+OO 

O.OE+OO 

LEAD 

2.2E*03 

O.OE-rOO 

O.OE-rOO 

2.2E+03 

4.3E-02 

O.OE+OO 

4.3E-02 

O.OE+OO 

O.OE+OO 

ZINC 

1.4E+05 

O.OE+OO 

O.OE+OO 

1.4E+05 

7.9E-04 

O.OE+OO 

7.9E-04 

O.OE+OO 

O.OE+OO 

£i  is  equal  to  or  exceeds  1.0E-01 
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2.18  SITE  SPSA-4a:  DRAINAGE  DITCHES  (formerly  Sites  2-1:  Drainage 

Ditches;  EBASCO,  1987h/RIC  87216R06  and  EBASCO,  1988m/RlC  87216R06A; 
South  Plants  Regional  Study  Area/South  Plants  Manufacturing  Complex; 

EBASCO.  19882/RIC  88306R01;  Process  Water  System;  EBASCO,  1988w/RIC 
88256R04) 

2.18.1  Site-Specific  Considerations 

Figure  SPSA-4a-l  and  Table  SPSA-4a-l  depict  the  target  contaminants  for  Site  SPSA-4a. 
Borings  6  through  8  and  33  through  42  from  Site  2-1  and  Boring  7  from  the  South  Plants 
Regional  Study  Area  and  Boring  1  from  the  process  water  system  were  included  in  this 
exposure  assessment,  consistent  with  the  South  Plants  SAR.  The  historical  search 
conducted  under  the  contaminant  assessment  revealed  that  the  drainage  ditches  were  used  to 
carry  surface  runoff  away  from  the  chlorine  plant;  ■  therefore,  any  materials  used  in  the 
chlorine  plant  were  suspected  to  be  present  in  Site  SPSA-4a  (EBASCO,  1987h/RlC 
8721 6R06).  Some  of  these  chemicals  were  not  detected  in  the  soil  during  the  Phase  1  and 
Phase  II  investigations  (EBASCO,  1987h/RIC  87216R06;  EBASCO,  1988m/RIC 
87216R06A,  and  EBASCO,  1988z/RIC  88306R01). 

2.18.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  SPSA-4a  are  shown  in  Figure  SPSA-4a-l.  Table  SPSA-4a-l  summarizes  the 
maximum  concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the 
ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and 
Phase  II  investigations.  The  boring  number  and  depth  where  the  maximum  value  was 
observed  are  shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see 
Volume  VI-A).  Table  SPSA-4a-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 

2.18.3  Site  Exposure  Summary 

Tables  SPSA-4a-3  through  SPSA-4a-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-4a  is  greater  than  10  ft,  the 
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enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Chlordane 

Direct 

Direct 

Direct 

Direct 

Direct 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

PPDDE 

- 

— 

Direct 

Indirect 

Dir/Ind 

PPDDT 

— 

— 

Direct 

-- 

Direct 

Methylene  chloride 

- 

— 

Direct 

Indirect 

Dir/Ind 

Isodrin 

— 

— 

Direct 

Dir/Ind 

Dir/Ind 

Lead 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-4a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEl  values  less  than  1. 
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TABLE  SPSA-4a-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
l  OR  SITE  S PSA  4a 
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TABLE  SPSA“4a-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-4a 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  14  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1 , 1-DICHLOROETHANE 

7.4 

02058 

01/24/89 

1 , 2-DICHLOROETHyLENE 

2.2 

02058 

01/24/89 

BENZENE 

1.1 

02058 

01/24/89 

CHLOROFORM 

3.5 

02546 

03/9/88 

CHLOROBENZENE 

52 

02058 

01/24/89 

DIBROMOCHLOROPROPANE 

0.35 

02058 

01/24/89 

DIELDRIN 

0.064 

02058 

01/24/89 

DIMETHYIMETHYL  PHOSPHONATE 

1.1 

02058 

01/24/89 

ENDRIN 

0.065 

02058 

01/24/89 

TETRACHLOROETHYLENE 

1.1 

02058 

01/24/89 

TRICHLOROETHYLENE 

3.7 

02058 

01/24/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-4a-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg> 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

1.0E+06 

1.5E+00 

7.3E+02* 

2.0E-03a 

7.3E+02* 

O.OE+00 

BENZENE 

8.6E+02 

O.OE+00 

8.6E+02 

O.OE+00 

O.OE+00 

O.OE+00 

7.2E-07 

CHLORDANE 

2.0E«^01 

6.0E+07 

2.0E+01 

4.7E-01* 

1.5E-07 

4.7E-01* 

O.OE+00 

CHLOROBENZENE 

1.6E«05 

O.OE+00 

1 .6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

2.9E-07 

CHLOROFORM 

4.0E«03 

O.OE+00 

4.0E+03 

O.OE+00 

O.OE+00 

O.OE+00 

3.4E-07 

PPODE 

7.4E+01 

3.4E+07 

7.4E+01 

3.0E-02 

6.5E-08 

3.0E-02 

O.OE+00 

PPODT 

7.4E+01 

7.1E+07 

7.4E+01 

3.3E-02 

3.4E-08 

3.3E-02 

O.OE+00 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE+00 

1.8E+01 

O.OE+00 

O.OE+00 

O.OE+00 

4.7E-07 

1.1-DICHLOROETHANE 

2.884^02 

O.OE+00 

2.8E+02 

O.OE+00 

O.OE+00 

O.OE+00 

1.3E-09 

1,2-DICHLOROETHYLENE 

1.7E+05 

O.OE+00 

1.7E+05 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

DIELDRIN 

1.6E400 

1.0E+06 

1 .6E+00 

5.6E+01* 

3.5E-04a 

5.6E+01* 

O.OE+00 

DIMETHYHETHYL  PHOSPHONATE 

I.SE+OS 

O.OE+00 

1.5E+05 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

ENDRIN 

2.5E*03 

1.0E+06 

2.5E+03 

1.4E-03 

1.6E-08a 

1.4E-03 

O.OE+00 

HEXACHLOROCYCLOPENTAD I ENE 

1. 78+04 

5.1E+03 

3.9E+03 

7.2E-06 

2.3E-05 

3. IE-05 

O.OE+00 

ISOORIN 

5.8E+02 

1.0E+06 

5.8E+02 

8.6E-02 

1.3E-06a 

8.6E-02 

O.OE+00 

METHYLENE  CHLORIDE 

3.3E+03 

4.2E+04 

3.0E+03 

6. IE-02 

4.7E-03 

6.6E-02 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E+02 

O.OE+00 

O.OE+00 

O.OE+00 

3.3E-07 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE+00 

O.OE+00 

O.OE+00 

2. IE-06 

CHROMIUM 

6.9E+01 

O.OE+00 

6.9E+01 

1 .4E+00* 

O.OE+00 

1 .4E+00+ 

O.OE+00 

COPPER 

4.2E+05 

O.OE+00 

4.7E+05 

2.6E-04 

O.OE+00 

2.6E-04 

O.OE+00 

LEAD 

1.5E+04 

O.OE+00 

'  ’  i+OA 

4.3E-02 

O.OE+00 

4.3E-02 

O.OE+00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

2.5E-04 

O.OE+00 

2.5E-04 

O.OE+00 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

1.4E-04 

O.OE+00 

1.4E-04 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'»06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-4a-4 


EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.SE+00 

1.0E-06 

1.5E-00 

7.3E-02* 

2.0E-038 

7.3E02- 

O.OE-OO 

BENZENE 

S.bE+OZ 

O.OE-00 

8.6E-02 

O.OE-00 

O.OE-OO 

O.OE-OO 

7.2E-07 

CHLOROANE 

2.0E«01 

6.0E-07 

2.0E-01 

4.7E-01* 

1.5E-07 

4.7E-01- 

O.OE-OO 

CHLOROBENZENE 

1 .EE+OS 

O.OE-00 

1.6E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

2.9E-07 

CHLOROFORM 

4.0E+03 

O.OE-00 

4.0E-03 

O.OE-OO 

O.OE-OO 

O.OE-OO 

3.4E-07 

PPDDE 

7.4E*01 

3.4E-07 

7.4E-01 

3.0E-02 

6.5E-08 

3.0E-02 

O.OE-OO 

PPODT 

7.4E+01 

7.1E+07 

7.4E-01 

3.3E-02 

3.4E-08 

3.3E-02 

O.OE-OO 

D I BROHOCHLOROPROPANE 

1.8E+01 

O.OE-00 

1.8E-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

4.7E-07 

1,1-OICHLOROETHANE 

2.8E+02 

O.OE+00 

2.8E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.3E-09 

1,2-DICHLOROETHYLENE 

1.7E+05 

O.OE+00 

1.7E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

O.OE-OO 

OIELDRIN 

1.6ErOO 

1.0E+06 

1 .6Ey00 

5.6E-01* 

3.5E-04a 

5.6E-01* 

O.OE-OO 

DIMETHYMETHYL  PHOSPHORATE 

1.5E*05 

O.OE+00 

1.5E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

O.OE-OO 

ENDRIN 

2.5Er03 

l.OE+06 

2.5E-03 

1.4E-03 

1.6E-08a 

1.4E-03 

O.OE-OO 

HEXACHLOROCYCLOPENTADIENE 

1.7Er04 

5. IE-03 

3.9E-03 

7.2E-06 

2.3E-05 

3. IE-05 

O.OE-OO 

ISODRIN 

5.8E+02 

1.0E-06 

5.8E-02 

8.6E-02 

1.3E-06a 

8.6E-02 

O.OE+00 

METHYLENE  CHLORIDE 

3.3E+03 

4.2E-04 

3.0E-03 

6. IE-02 

4.7E-03 

6.6E-02 

O.OE-OO 

TETRACHLOROETHYLENE 

5. IE-02 

O.OE-00 

5. IE-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

3.3E-07 

TRICHLOROETHYLENE 

2.3E-03 

O.OE-00 

2.3E-03 

O.OE-OO 

O.OE-OO 

O.OE-OO 

2. IE-06 

CHROMIUM 

6.9E-01 

O.OE-00 

6.9E-01 

1.4E-00* 

O.OE-OO 

1.4E-00* 

O.OE-OO 

COPPER 

4.2E+05 

O.OE-00 

4.2E-05 

2.6E-04 

O.OE-OO 

2.6E-04 

O.OE+00 

LEAD 

1.5E-04 

O.OE-00 

1.5E-04 

4.3E-02 

O.OE-OO 

4.3E-02 

O.OE-OO 

MERCURY 

3.3E+03 

O.OE+00 

3.3E-03 

2.5E-04 

O.OE-OO 

2.5E-04 

O.OE-OO 

ZINC 

2.0E+06 

O.OE-00 

2.0E-06 

1.4E-04 

O.OE-OO 

1.4E-04 

O.OE-OO 

a;  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flu*  which  is  below  one-tenth  of 
the  critical  flu*.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  e*ceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-4a-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

1 .OE+06 

2. IE-01 

5.3E+03* 

3.0E-02a 

5.3E+03* 

O.OE+00 

BENZENE 

I.ZE-^OZ 

O.OE-^OO 

1.2E*02 

O.OE+00 

O.OE+00 

O.OE^-OO 

1. IE-05 

CHLOROANE 

2.7E+00 

4.0E+06 

2.7E*00 

3.4E+00* 

2.3E-06 

3.4E+00* 

O.OE+00 

CHLOROBENZENE 

B.aE+OA 

O.OE^OO 

6.8E+04 

O.OE-tOO 

O.OE+00 

O.OE+00 

1.9E-U6 

CHLOROFORM 

i.6E*02 

O.OE^OO 

5.6E*02 

O-OE-^OO 

O.OE-^OO 

O.OE+00 

5. IE-06 

PPDOE 

1.0E+01 

2.2E*06 

1.0E*01 

2.2E-01* 

9.8E-07 

2.2E-01* 

O.OE+00 

PPOOT 

1.0E+01 

4.7E+06 

1.0E+01 

2.4E-01* 

5.1E-07 

Z.4E-01* 

O.OE+00 

D I BROHOCHLOROPROPANE 

2.5E+00 

O.OE-^OO 

2.5E*00 

O.OE-^OO 

0.OE«OO 

O.OE+00 

7. IE-06 

1,1-DICHLOROETHANE 

3.9E+01 

0.0E«00 

3.9E+01 

0.0E«^OO 

O.OE+00 

O.OE+00 

2.0E-08 

1,P-DICHL0R0ETHYLENE 

7.0E+04 

O.OE-^OO 

7.0E+04 

O.OE+00 

O.OE+00 

0.0E«00 

O.OEi-OO 

O’ELDRIN 

2.2E-01 

1.0E*06 

2.2E-01 

4.0E+02* 

5.2E-03a 

4.0E+02* 

O.OE-i-00 

DIMETHYMETHYL  PHOSPHONATE 

6.3E+04 

O.OE-00 

6.3E+04 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+OO 

ENDRIN 

1.1E+03 

1.0E+06 

1.1E+03 

3.2E-03 

1.1E-07a 

3.2E-03 

O.OE+OO 

HEXACHLOROCYCLOPENT AO  I ENE 

5.7EfQ3 

1 .9E-*03 

1 .4E+03 

2. IE-05 

6.5E-05 

B.6E-05 

O.OE+OO 

ISOORIN 

2.5E+02 

1.0E+06 

2.5E+02 

2.0E-01* 

8.3E-06a 

2.0E-01* 

O.OE+OO 

METHYLENE  CHLORIDE 

4.5E«02 

6.6E«03 

4. 28^02 

4.4E-01* 

3.0E-02 

4.7E-01* 

O.OE+OO 

TETRACHLOROETHYLENE 

7.1E*01 

O.OE*00 

7.1E+01 

O.OE-^OO 

O.OE^OO 

0.0E«^O0 

5.0E-06 

TRICHLOROETHYLENE 

3.2E*02 

O.OE-fOO 

3.2E+02 

O.OE+00 

O.OE+00 

O.OEi-OO 

3.2E-05 

CHROMIUM 

8.8E«00 

0.0E*00 

8.8E+00 

1.1E+01» 

O.OE+00 

1.1E+01* 

O.OE+OO 

COPPER 

2.5E+05 

0.0E*00 

2.5E*05 

4.4E-04 

0.0E*00 

4.4E-04 

O.OE+OO 

LEAD 

9.2E*03 

O.OE+00 

9.2E+03 

7.3E-02 

0.0E«00 

7.3E-02 

O.OE+OO 

MERCURY 

2.0E+03 

O.OE+00 

2.0E+03 

4.3E-04 

O.OE+00 

4.3E-04 

O.OE+OO 

ZINC 

1.1E+06 

0.0E*00 

1.1E+06 

2.6E-04 

O.OE+00 

2.6E-04 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pore  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volifne  VI -A). 

*:  El  is  equal  to  or  exceeds  l.OE-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-«a-6 

EXPOSURE  EVALUATIOMS  FOR  COMMERCIAL  UORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1 .9E+00 

1 .3E+02 

1.9E+00 

5.8E+02* 

8.7E+00* 

5.9E+02* 

O.OE+OO 

BENZENE 

1.1E+03 

O.OE+00 

1.1E+03 

0.0E-»00 

O.OE+OO 

O.OE+OO 

1.7E-02 

CHLOROANE 

2.5E«01 

1.4E«04 

2.5E+01 

3.7E-01* 

6.aE-04 

3.7E-01* 

O.OE+OO 

CNLOROBENZENE 

8.BE+04 

0.0E«00 

8.8E+04 

0.0E«00 

O.OE+OO 

O.OE+OO 

2.0E'02 

CHLOROFORM 

5.1E*03 

O.OE«O0 

5.1E+03 

O.OE'yOO 

0.0E+(X) 

O.OE+OO 

7.9E-03 

PPODE 

9.3E+01 

1.9E+01 

1.68-^01 

2.4E-02 

l.lE-01* 

1.4E-01* 

O.OE+OO 

PPOOT 

9.3E+01 

1.6E«04 

9.2E+01 

2.6E-02 

1.5E-04 

2.6E-02 

O.OE+OO 

DIBRCMOCNLOROPROPANE 

2.3E+01 

O.OE+OO 

2.3E+01 

O.OE'tOO 

O.OE+OO 

O.OE+OO 

1. IE-02 

1,1-DICHLCROETHANE 

3.6E^02 

O.OE-»O0 

3.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3. IE-05 

1,2-di'cmloroethylene 

9.2E+04 

O.OE-rOO 

9.2E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

OIELDRIH 

2.0E*00 

5.8E+01 

1.9£*00 

4.4E+01+ 

1.5E+00* 

4.6E+01* 

O.OE+OO 

OIMETHYHETHYL  PHOSPHONATE 

8.2E+04 

O.OE+00 

8.2E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENDRIN 

1.4E+03 

I.OE-^Ob 

2.4E+02 

2.5E-03 

1.2E-02a 

1.4E-02 

O.OE+OO 

HEXACHLOROCYCLOPENTAO I ENE 

5.5E+03 

1.9E*01 

1 .9E»01 

2.2E-05 

6.3E-03 

6.3E-03 

O.OE+OO 

tSOORIN 

3.2E+02 

7.5E+00 

7.3E+00 

1.6E-01* 

6.7E+C0* 

6.9E+00* 

O.OE+OO 

METHYLENE  CHLORIDE 

4.1E+03 

4.8E+02 

4.3E+02 

4.9E-02 

4.2E-01* 

4.7E-01* 

O.OE+OO 

TETRACHLOROETHYLENE 

6.5E+02 

Q.OE+00 

6.5E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.BE-03 

TRICHLOROETHYLENE 

2.9E+03 

0.0E*00 

2.9E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.9e-02 

CHROMIUM 

5.5E*01 

0.0E*00 

5.5E*01 

1  .BE+OO* 

O.OE+OO 

1. BE+OO* 

O.OE+OO 

COPPER 

i.seros 

O.OE+OO 

1.8E*05 

6.3E-04 

O.OE+OO 

6.3E-04 

O.OE+OO 

LEAD 

6.5Er03 

O.OE+00 

6.5E*03 

1.0E-01* 

O.OE+OO 

1.0E-01* 

O.OE+OO 

MERCURY 

1.4E*03 

O.OE+OO 

1.4E+03 

6.0E-04 

O.OE+OO 

6.0E-04 

O.OE+OO 

ZINC 

7.8E*05 

0.0E«00 

7.8E*05 

3.5E-04 

O.OE+OO 

3.5E-04 

O.OE+OO 

a:  This  contaninant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 
The  SPPPLV  has  therefore  been  set  to  l.OOE+06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 
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SPSA-«a-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

-  El 

OPN 

VEI 

ENC 

LDRIN 

1.2E-01 

7.4E+04 

4.2E-01 

1.2E-01 

9.4E-03- 

2.6E-01- 

9.5E-03* 

O.OE-OO 

O.OE-OO 

ENZENE 

6.7E-r01 

O.OE+00 

O.OE+00 

O.OE-00 

O.OE-00 

O.OE-OO 

5.4E-06 

5.0E-02 

HLORDANE 

1.5E+00 

8.0E-06 

4.SE-03 

1.5E-00 

6. IE-00- 

2.0E-03 

6. IE-00* 

O.OE-OO 

O.OE-OO 

HLOROBENZENE 

1.5E+0A 

O.OE-00 

O.OE-00 

1 .5E-IK 

O.OE-00 

O.OE-00 

O.OE-OO 

2.2E-06 

2.0E-02 

HLOROfORM 

3.1E+02 

O.OE-00 

O.OE-00 

3.1E+02 

O.OE-00 

O.OE-00 

O.OE-OO 

2.5E-06 

2.4E-02 

■PDDE 

5.7E+00 

4.5E-06 

1.9E+01 

4.4E-00 

3.8E-01- 

1. IE-01- 

5.0E-01* 

O.OE-OO 

O.OE-OO 

■PODT 

5.7E+00 

9.5E-06 

5.4E-03 

5.7E+00 

4.2E-0I* 

4.5E-04 

4.2E-01* 

O.OE-OO 

O.OE-OO 

> I BRQHOCHLOROPROPANE 

I.AE-tOO 

O.OE-00 

O.OE-00 

1.4E-00 

0.0E-l)0 

O.OE-00 

O.OE-OO 

3.5E-05 

3.3E-02 

!,1-DICHL0R0ETHANE 

2.3E+01 

O.OE-00 

O.OE-00 

2.3E-01 

O.OF.-OO 

O.OE-00 

O.OE-OO 

1.0E-08 

9.3E-05 

1,2-OICHLOROETHYLENE 

1.7E*04 

O.OE-00 

O.OE-00 

1.7E-04 

O.OE-00 

O.OE-00 

O.OE-OO 

O.OE-OO 

O.OE-OO 

IIELDRIN 

1.2E-01 

3.4E-04 

1.9E+01 

1.2E-01 

7.2E-02* 

4.6E-00* 

7.2E-02* 

O.OE+00 

O.OE+00 

ilMETHYMETHYL  PHOSPHONATE 

1.5E-04 

O.OE-00 

O.OE+00 

1.5E+04 

O.OE-00 

O.OE-00 

O.OE-OO 

O.OE-OO 

O.OE-OO 

.-NOR  IN 

2.5E-02 

1 .OE+06 

1.0E-06 

2.0E-02 

1  3E-02 

3.9E-03a 

1.7E-02 

O.OE-OO 

O.OE-OO 

HEXACHLOROCYCLOPENT AD  I ENE 

3.8E-r02 

6.8E-02 

5.8E+01 

4.7E-01 

3.1E-04 

2.3E-03 

2.6E-03 

O.OE-OO 

O.OE-OO 

ISOORIN 

5.9E+01 

5.2E+06 

2.2E+01 

1.6E-01 

8.4E-01- 

2.2E+00* 

3. IE-00* 

O.OE-OO 

O.OE-OO 

methylene  chloride 

2.5E*02 

5.7E+03 

4.8E-02 

1.6E-02 

8. IE-01* 

4.6E-01* 

1.3E-00* 

O.OE+00 

O.OE-OO 

TETRACHLOROETHYLENE 

4. IE-01 

O.OE-00 

O.OE+00 

4. IE-01 

O.OE-00 

O.OE-00 

O.OE-OO 

2.5E-05 

2.3E-02 

trichloroethylene 

1.8E-02 

O.OE+00 

O.OE-00 

1.8E-02 

O.OE-00 

O.OE-00 

O.OE-OO 

1.6E-05 

1.5E-01 

CHROM'UM 

1. IE-00 

O.OE-00 

O.OE-00 

1. IE-00 

8.7E-01* 

O.OE-OO 

8.7E-01* 

O.OE-OO 

O.OE-OO 

CO 

5.7E-04 

O.OE-00 

O.OE-00 

5.7E-04 

1.9E-03 

O.OE-00 

1.9E-03 

O.OE-OO 

O.OE-OO 

LEAD 

2.2E+03 

O.OE+00 

O.OE-00 

2.2E-03 

3.1E-01- 

O.OE-OO 

3. IE-01* 

O.OE-OO 

O.OE+00 

MERCURY 

4.6E-02 

O.OE-00 

O.OE-00 

4.6E-02 

1.8E-03 

O.OE-OO 

1.8E-03 

O.OE-OO 

O.OE-OO 

ZINC 

1 .4E-05 

O.OE-00 

O.OE-00 

1 .4E-05 

1.9E-03 

O.OE-OO 

1.9E-03 

O.OE-OO 

O.OE-OO 

a;  Tnis  contaminant  saturates  tne  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  ec|ual  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
l.OOE+06  mg/kg  (See  volume  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.OOE-^Ob  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.19.3  Site  Exposure  Summary 

Tables  SPSA-4b-3  through  SPSA-4b-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-4b  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Methylene  chloride 

-- 

” 

— 

Indirect 

Indirect 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicmc  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-4b  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker;. 


The  following  groundwater  contaminant  results  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEl  value  greater  than  1: 

•  Dicyclopentadiene  (enclosed) 


REAIO/RPTOWI.REA  Vl-G  9/11/90  4:41  pm  spl 
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TABLE  SPSA-4b-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-4b 
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REA4n'BL00«l.REA  VI-G  9/12/90  9.11  am  sma 


TABLE  SPSA-4b-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-4b 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  30  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

ATRAZINE 

4.6 

02007 

12/12/88 

CARBON  TETRACHLORIDE 

2.2 

02007 

01/22/88 

CHLOROFORM 

16 

02007 

01/22/88 

DICYCLOPENTADIENE 

55 

02007 

12/12/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

16 

02007 

12/12/88 

DIELDRIN 

0.061 

02007 

12/12/88 

ENDRIN 

0.048 

02007 

01/22/88 

TETRACHLOROETHYLENE 

1.3 

02007 

12/12/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-4b-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

.CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

1.8E+04 

1 .5E+00 

3.3E+00* 

2.8E-04 

3.3E+00* 

O.OE+OO 

ATRAZINE 

4.1E+04 

O.OE+00 

4.1E+04 

O.OE-^OO 

O.OE+00 

O.OE+OO 

1.5E-13 

CARBON  TETRACHLORIDE 

2.0E*02 

O.OE-rOO 

2.0E+02 

O.OE+00 

0.0E*00 

O.OE+OO 

3.7E-04 

CHLOROFORM 

4.0E+03 

O.OE^OO 

4.0E'^03 

O.OE'tOO 

O.0E«OO 

O.OE+OO 

2.3E-0S 

CHLOROPHENYLMETHYL  SULFONE 

1.6£*05 

2.8E+05 

1 .OE+05 

1.8E-06 

1. IE-06 

2.9E-06 

O.OE+OO 

D I CYCLOPENTAD I ENE 

5.4E'*^04 

O.OE^OO 

S.4E«04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.7E-03 

DIELDRIN 

1.6E+00 

1.0E>06 

1 .6E+00 

6.4E+00* 

1.2E-03a 

6.4E+00+ 

O.OE+OO 

OIISOPROPYLMETHYL  PHOSPHONATE 

6.6E+05 

0.0E*00 

6.6E+05 

O.OE+00 

O.OE+OO 

O.OE+OO 

3.6E-09 

ENDRIN 

2.5E*03 

O.OE+00 

2.5E*03 

O.OE+00 

O.OE+00 

O.OE+OO 

2.5E-11 

METHYL  ISOBUTYL  KETONE 

4.1E+05 

I.BE^OS 

1.3E+05 

2.2E-06 

5.0E-06 

7.2E-06 

O.OE+OO 

METHYLENE  CHLORIDE 

3.3E*03 

1 .3E-r03 

9.0E+02 

6. IE-04 

1.6E-03 

2.2E-03 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E*02 

5.3E-r03 

4.7E+02 

5.9E-04 

5.7E-05 

6.4E-04 

5.4E-06 

COPPER 

4.2E-»05 

O.OE+00 

4.2E+05 

1.8E-04 

O.OE+OO 

1.8E-04 

O.OE+OO 

LEAD 

1.5E+04 

O.OE^OO 

1 .5E+04 

1. IE-02 

O.OE+OO 

1. IE-02 

O.OE+OO 

MERCURY 

3.3E+03 

O.OErOO 

3.3E-03 

2.5E-04 

O.OE+OO 

2.5E-04 

O.OE+OO 

ZINC 

2.0E+06 

O.OE^OO 

2.0E*06 

1 .4E-04 

O.OE+OO 

1.4E-04 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/ltg  (See  volume  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPS*-4b-* 


EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/lcg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1 .5E+00 

1.8E+04 

1.5E+00 

3.3E+00* 

2.8E-04 

3.3E+00* 

O.OE+OO 

ATRAZINE 

4.1E4^04 

O.OEfOO 

4.1E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-13 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE^OO 

2.0E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.7E-04 

CHLOROFORM 

4.0E'»03 

O.OE-rOO 

4.0E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.3E-05 

CHLOROPHENYLMETHYL  SULFONE 

1 .6E+05 

2.BE«05 

1.0E+05 

1.8E-06 

1. IE-06 

2.9E-06 

O.OE+OO 

DICYCLOPEHTAOIENE 

S.4E'r04 

O.OE+OO 

5.4E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.7E-03 

DIELORIN 

1.6EV00 

1.0E+06 

1.6E+00 

6.4E+00* 

1.2E-03a 

6.4E+00* 

O.OE+OO 

OIISOPROPYLHETHYL  PHOSPHONATE 

6.6EV0S 

O.OE+OO 

6.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.6E-09 

ENDRIN 

2.5E+03 

0.0E«O0 

2.5E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.5E-11 

METHYL ISOBUTYL  KETONE 

4.1E+05 

1.8E+05 

1 .3E+05 

2.2E-06 

5.0E-06 

7.2E-06 

O.OE+OO 

METHYLENE  CHLORIDE 

3.3E+03 

1 .3E+03 

9.0E+02 

6. IE-04 

1.6E-03 

2.2E-03 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E*02 

5.3E+03 

4.7E+02 

5.9E-04 

5.7E-05 

6.4E-04 

5.4E-06 

COPPER 

4.2E+05 

O.OE+OO 

4.2E+05 

1.8E-04 

O.OE+OO 

1.8E-04 

O.OE+OO 

LEAD 

1.5E+04 

O.OE+OO 

1.5E+04 

1. IE-02 

O.OE+OO 

1. IE-02 

O.OE+OO 

MERCURY 

3.3E+03 

O.OE+OO 

3.3E+03 

2.5E-04 

O.OE+OO 

2.5E-04 

O.OE+OO 

ZINC 

2.0E+06 

O.OE+OO 

2.0E+06 

1.4E-04 

O.OE+OO 

1.4E-04 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  end  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminan-  -s  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  .See  volume  VI-A). 

•;  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-4b-S 


EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUFWLATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2. IE-01 

1.2E*03 

2. IE-01 

2.4E+01* 

4.3E-03 

2.4E+01* 

O.OE+OO 

ATRAZINE 

1.8E+CM 

O.OE-^OO 

1.8E+04 

0.0E*00 

O.OE+00 

O.OE+OO 

9.6E-13 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE+00 

2.7E+01 

O.0E*0O 

0.0E*00 

O.OE+OO 

5.6E-03 

CHLOROFORM 

5.6E+02 

O.OE-^OO 

5.6E*02 

0.0E«^00 

O.OE«^O0 

O.OE+OO 

3.4E-04 

CHLOROPHENYLMETHYL  SULFONE 

7.0E«04 

A.AE-^OA 

2.7E+04 

4.3E-06 

6.9E-06 

1. IE-05 

O.OE+OO 

DICYCLOPENTAOIENE 

1.aE«04 

O.OE+00 

1.8E+04 

O.OE'^OO 

O.OE^^OO 

O.OE+OO 

1. IE-02 

DIELORIN 

2.2E-01 

I.OE-^Ob 

2.2E-01 

4.6£»01* 

1.9E-02S 

4.6E+01+ 

O.OE+OO 

DIISOPROPYLMETHYL  PliUSPHONATE 

2.aE*05 

O.OE-^OO 

2.8E+05 

O.OE^OO 

O.OE+OO 

O.OE+OO 

2.3E-08 

ENORIN 

1.1E+03 

O.OE-fOO 

1.1E+03 

O.OE'^OO 

O.OE«^O0 

O.OE+OO 

1.6E-10 

METHYLISOeUTYL  KETONE 

1.7E*05 

6.5E«04 

4.7E+04 

5.2E-06 

1.4E-05 

1.9E-05 

O.OE+OO 

METHYLENE  CHLORIDE 

4.5E+02 

1.9E+02 

1.4Ei02 

4.4E-03 

1.0E-02 

1.5E-02 

O.OE+OO 

TETRACHLOROETHYLENE 

7.1E+01 

8.2E+02 

6.5E*01 

4.2E-03 

3.7E-04 

4.6E-03 

8.2E-05 

COPPER 

2.5E*05 

O.OE+00 

2.5E+05 

3. IE-04 

O.OE^OO 

3. IE-04 

O.OE+OO 

LEAD 

9.2E+03 

O.OE^OO 

9.2E+03 

1.8E-02 

O.OE'^00 

1.8E-02 

O.OE+OO 

MERCURY 

2.0E+03 

O.OE+00 

2.0E+03 

4.2E-04 

O.OE+OO 

4.2E-04 

O.OE+OO 

ZINC 

1.1E*06 

O.OE+00 

1 . 1E+06 

2.7E-04 

O.OE+00 

2.7E-04 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volime  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-4b-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(DB/kS) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

I.OE^OO 

4.0E-01 

3.3E-01 

2.6E+00* 

1.3E+01* 

1.5E+01* 

O.OE-^OO 

ATRAZINE 

Z.SE^OA 

O.OE-fOO 

2.3E+04 

0.0E«00 

O.OE+00 

O.OE-^OO 

l.OE-10 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE*O0 

2.5E'y02 

O.OE^OO 

O.OE«^00 

O.OE+00 

B.4E-02 

CHLOROFORM 

5.1E+03 

O.OE-fOO 

5.1E*03 

O.OEY^OO 

O.OE+00 

O-OEy^OO 

5. IE-03 

CHLOROPHENYLMETHYL  SULFONE 

•  9.1E+04 

6.8E«02 

6.7E*02 

3.3E-06 

4.4E-04 

4.SE-04 

O.OE+00 

D I CYCLOPENTAD I ENE 

1.7E+04 

O.OE-^OO 

I.TE-^OA 

0.OE«^00 

O.OE^-OO 

0.0E«00 

1.1E+00 

DIELORIN 

2.0E+00 

S.8E+01 

1 .9E*0Q 

5.0E+00* 

1.7E-01* 

5.2E*00* 

O.OE^OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E*05 

0.0E«00 

3.7E+05 

O.OE+00 

0. 08*^00 

O.OE+00 

2.4E-06 

ENDRIN 

1.4E+03 

0.0E«00 

1.4E+03 

0.0E«00 

O.OE+OO 

O.OE«00 

1.7E-08 

METHYLISOBUTYL  KETONE 

2.2E'>'05 

2.1E+03 

2.1E'»03 

4.0E-06 

4.2E-04 

4.3E-04 

O.OE+00 

METHYLENE  CHLORIDE 

4.1E+03 

3.0E+00 

3.0E*00 

4.9E-04 

6.7E-01* 

6.7E-01* 

0.0E*00 

TETRACHLOROETHYLENE 

6.5E+02 

1.5E+01 

1.2E*01 

4.6E-04 

2.4E-02 

2.4E-02 

1.2E-03 

COPPER 

1.8E*05 

O.OE+00 

1.8E*0S 

4.4E-04 

O.OE+00 

4.4E-04 

O.OE-^OO 

LEAD 

6.5E+03 

O.OE+00 

6.5E*03 

2.6E-02 

O.OE+00 

2.6E-02 

O.OE+00 

MERCURY 

1.4E+03 

O.OE+00 

1.4E+03 

6.0E-04 

O.OE+00 

6.0E-04 

O.OE+00 

ZINC 

7.8E+05 

O.OE+OO 

7.8E»05 

3.6E-04 

0.OE*00 

3.6E-04 

O.OE*00 

£I  is  equal  to  or  exceeds  1.0E-01 
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SPSA-4b-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVl 

(tng/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

2.4E+03 

4.0E-01 

9.0E-02 

4.3E+01* 

1.3E+01* 

5.6E+01* 

O.OE«^DO 

0.0E«00 

ATRAZINE 

4.2E+03 

O.OE«00 

0.0E4-0O 

4.2E4^03 

O.OE«DO 

O.OE+00 

O.OE'^00 

1. IE-12 

1.0E-10 

CARBON  TETRACHLORIDE 

1.5E*01 

O.OE+OO 

O.OE-fOO 

1.5E+01 

O.OE+00 

O.OE+00 

O.OE'^00 

2.8E-03 

2.5E-01 

CHLOROFORM 

3.1E+02 

O.OE^^OO 

O.OE+00 

3.1E+02 

0.0E4^00 

O.OE'tOO 

O.OE+00 

1.7E-04 

1.5E-02 

CHLOROPNENYLHETHYL  SULFONE 

1.7E*04 

3.8E<^04 

6.8E'»02 

6.4E+02 

1.8E-05 

4.SE-04 

4.7E-04 

O.OE+00 

O.OE*O0 

OICYCLOPENTAOIENE 

1.2E+03 

0.0E«^00 

O.OE^OO 

1.2E+03 

O.OE-^OO 

O.OE^OO 

O.OE+00 

1.2E-02 

1.1E+00 

DIELDRIN 

1.2E-01 

1.1E+03 

1.9E+01 

1.2E-01 

8.2E+01* 

5.3E-01* 

8.2E+01* 

O.OE^OO 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.8E«04 

O.OE+00 

O.OE-^00 

O.OE^OO 

O.OE+00 

O.OEeOO 

2.7E-08 

2.4E-06 

ENDRIN 

2.5E+02 

O.OE+00 

0.0E«^0O 

2.5E«02 

O.OEOO 

O.OE'i^OO 

0.OE4^OO 

1.9E-10 

1.7E-08 

METHYL  ISOBUTYL  KETONE 

4.0E'»04 

2.4E«04 

6.4E+03 

4.5E+03 

2.3E-05 

T.8E-04 

2.0E-04 

O.OE-^OO 

O.OE+OO 

METHYLENE  CHLORIDE 

2.5E+02 

1.7E+02 

3.0E+00 

2.9E+00 

8.  IE-03 

6.8E-01* 

6.9E-01* 

O.OE+00 

0.0E*00 

TETRACHLOROETHYLENE 

4.1E+01 

7.0E+02 

1.3E+01 

9.5E+00 

7.3E-03 

2.4E-02 

3.2E-02 

4. IE-05 

3.7E-03 

COPPER 

5.7E+04 

O.OE*00 

O.OE'i’OO 

5.7E+04 

1.3E-03 

O.OE+00 

1.3E-03 

O.OE-^OO 

O.OE+OO 

LEAD 

2.2E*03 

O.OE+00 

O.OE-^OO 

2.2E+03 

7.8E-02 

0.0E«00 

7.8E-02 

O.OE'i'OO 

O.OE+OO 

MERCURY 

4.6E+02 

O.OE«00 

O.OE+00 

4.6E'»02 

1.8E-03 

O.OE-^OO 

T.8E-03 

O.OE^OO 

O.OE+OO 

ZINC 

1.4E*05 

O.0E*00 

O.OE-^OO 

1.4E+05 

2.0E-03 

O.DE'^00 

2.0E-03 

O.OE+00 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 
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2.20  SITE  SPSA-5a:  DRAINAGE  DITCH  (Army  Spill  Sites/South  Plants 
Manufacturing  Complex;  EBASCO,  1988aa/RIC  88286R10) 

2.20.1  Site-Specific  Considerations 

Figure  SPSA-5a-l  and  Tables  SPSA-5a-l  and  SPSA-5a-2  depict  the  target  contaminants  for 
Site  SPSA-Sa.  Boring  42  was  included  in  this  exposure  assessment,  consistent  with  the 
South  Plants  SAR.  The  historical  search  conducted  under  the  contaminant  assessment 
revealed  that  this  site  was  a  drainage  ditch  used  to  carry  surface  runoff  and  process  water 
from  the  South  Plants  complex  (EBASCO,  1988aa/RIC  88286R10).  Therefore,  many  of  the 
chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
SPSA-5a  (EBASCO,  1988aa/RIC  88286R10). 

2.20.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-5a  are  shown  in  Figure  SPSA-5a-l.  The  following  contaminants  were  not  included 
in  this  figure  since  they  were  not  considered  target  contaminants  during  Phase  I  and 
Phase  II  investigations:  Huoranthene,  occurring  in  Boring  42  (0-1  ft),  and  pyrene, 
occurring  in  Boring  42  (0-1  ft).  Although  not  shown  in  this  figure,  these  nontarget 
compounds  were  included  in  the  South  Plants  SAR  and  in  this  exposure  assessment 
because  they  passed  through  the  screening  performed  in  the  RMA  Chemical  Index 
(EBASCO,  1988C/RIC  88357R01). 

Table  SPSA-5a-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Pha.se  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-5a-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 


REA10/RPT0041.REA  Vl<;  9/7/90  10:35  am  spl 
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2.20.3  Site  Exposure  Summary 

Tables  SPSA-5a-3  through  SPSA-5a-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-5a  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Dir/lnd 

Cadmium 

““ 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-5a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker) 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1; 

•  Carbon  tetrachloride  (enclosed) 

•  Chloroform  (enclosed) 

•  Trichloroethylene  (enclosed) 


REA10/RPT0041.REA  VI-G  9/11/90  4:42  pm  spl 
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FIGURE  SPSA-5Q-I 
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Within  or  Above  Indicator  Levels 
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TABLE  SPSA  5a  1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA -5a 
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Cn 
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B 

C 
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c 

E 

c 

o 
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TABLE  SPSA-5a-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-5a 


AVERAGE 

SITE  DEPTH  TO 

GROUNDWATER:  16  Feet 

CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

BENZENE 

34 

01510 

12/22/87 

CARBON  TETRACHLORIDE 

41 

01510 

12/16/88 

CHLOROFORM 

350 

01510 

12/16/88 

HEXACHLOROCYCLOPENTADIENE 

0.40 

01510 

12/16/88 

CHLOROBENZENE 

8.7 

01510 

12/16/88 

DIBROKOCHLOROPROPANE 

3.1 

01510 

12/22/87 

DIISOPROPYLMETHYL  PHOSPHONATE  0.84 

01055 

12/21/88 

DIMETHYLMETHYL  PHOSPHONATE 

1.0 

01055 

12/21/88 

ENDRIN 

0.21 

01510 

12/16/88 

PPDDT 

0.42 

01510 

12/16/88 

SUPONA 

1.1 

01055 

12/21/88 

TETRACHLOROETHYLENE 

1.7 

01510 

12/16/88 

TRICHLOROETHYLENE 

84 

01055 

12/21/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-5a-3 


CONTAMINANT 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT 

PPLV  PPLV  PPLV  El  El 

(mg/kg)  (mg/kg)  (mg/kg) 

CUMULATIVE 

El 

VEI 

OPN 

BENZENE 

8.6E+02 

O.OE-rOO 

8.6£*02 

O.OE+00 

O.OE+00 

O.OE+00 

5.5E-05 

CARBON  TETRACHLORIDE 

Z.OE+02 

O.OE-rOO 

2.0E+02 

O.OE-rOO 

O.OE+00 

O.OE+00 

1.2E-03 

CHLOROBENZENE 

1.6E+05 

O.OE+00 

1 .6E*05 

O.OE+00 

O.OE-rOO 

O.OE+00 

1.2E-07 

CHLOROFORM 

4.0E+03 

O.OE+00 

4.0E+03 

O.OE+00 

O.OE+00 

O.OE+00 

8.5E-05 

PPDDT 

7.4E+01 

0.OE«OO 

7.4E+01 

O.OE'tOO 

O.OE'tOO 

O.OE4-00 

3.7E-07 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE+00 

1.8E+01 

O.OE+00 

O.OE^-OO 

O.OE+00 

1.0E-05 

OIELORIN 

1 .6E-»00 

I.OE-rOb 

1.6E«00 

3.2E+00* 

5.5E-05a 

3.2E+00* 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHONATE 

O.OE+00 

6.6E«05 

O.OE^OO 

0.0E4^00 

O.OE'tOO 

3. IE-11 

OIHETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE+00 

1 .5E+05 

O.OE'tOO 

O.OE'^00 

O.OE'^00 

O.OE+OO 

ENDRIN 

2.5E+03 

O.OE+00 

2.5E+03 

O.OE+00 

O.OE+00 

O.OE-rOO 

1.9E-11 

HEXACHLOROCYCLOPENTADIENE 

1.7E+04 

O.OE+OO 

1.7E-r04 

O.0E*0O 

O.OE+00 

O.OE+00 

5.5E-06 

METHYL  ISOBUTYL  KETONE 

4.1E+05 

1 .8E+06 

3.3E+05 

2.4E-06 

5.5E-07 

3.0E-06 

O.OE+00 

SUPONA 

1.2E+03 

0.0E*OO 

1.2E*03 

O.OErOO 

O.OE+00 

O.OE+00 

6.2E-14 

TETRACHLOROETHYLENE 

5.1E-r02 

O.OE+00 

5.1E-r02 

O.OE+00 

O.OE+00 

O.OE+00 

1.2E-06 

TRICHLOROETHYLENE 

2.3E»03 

O.OE+00 

2.3E*03 

O.OE+00 

O.OE+00 

O.OE+00 

1.2E-04 

CADMIUM 

4.5E+02 

0.OE«OO 

4.5E*02 

5.5E-03 

O.OE+OO 

5.5E-03 

O.OE'tOO 

COPPER 

4.2E*05 

O.OE+00 

4.2E*05 

2.4E-04 

O.OE+00 

2.4E-04 

O.OE+00 

LEAD 

1.5E»04 

O.OE+OO 

1.5E+04 

7.8E-03 

O.OE+00 

7.8E-03 

O.OE+00 

MERCURY 

3.3E-03 

O.OE-00 

3.3E+03 

9.7E-04 

O.OE+00 

9.7E-04 

0.OE*OO 

ZINC 

2.0E»06 

O.OE+00 

2.0E+06 

1.3E-04 

0.0£*00 

1.3E-04 

O.OE+00 

a;  This  contaminant  saturates  the  soil  gas  end  produces  a  vapor  flux  which  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pore  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-5B-4 


EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

^CUMULATIVE 

El 

VEI 

OPN 

BENZENE 

S.6E+02 

0.0E*00 

a.6£>02 

O.OE+00 

O.OE+00 

O.OE+00 

5.5E-05 

CARBON  TETRACHLORIDE 

2.0E*02 

O.OE+00 

2.0E+02 

O.OE+00 

O.OE+00 

O.OE+00 

1.2E-03 

CHLOROBENZENE 

1.6£*05 

O.0E«00 

1.6E*05 

O.OE-rOO 

O.OE-^00 

O.OE+00 

1.2E-07 

CHLOROFORM 

4.0E+03 

O.OE+00 

4.0E+03 

0.0E«00 

O.OE+00 

O.OE+00 

a.5E-05 

PPOOT 

7.4E+01 

O.OE+OO 

7.4E+01 

O.OE-rOO 

0.0E«^00 

O.OE+00 

3.7E-07 

DIBROHOCHLOROPROPANE 

1.8E+01 

O.OE-rOO 

1.8E+01 

O.OE-^OO 

O.OE-rOO 

O.OE+00 

1.0E-05 

DIELDRIN 

l.bE-rOO 

1  .OE-rO^ 

1 .6E+00 

3.2E+00* 

5.5E-05a 

3.2E+00* 

O.OE+00 

OIISOPROPYLMETHYL  PHOSPHONATE 

6.6E«^05 

O.OE^^OO 

6.6E+0S 

O.OE-tOO 

O.OEt^OO 

O.OE-^OO 

3.1E-11 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE+00 

1.5E+05 

O.OE+00 

O.OE+00 

O.OE'tOO 

O.OE+00 

ENDRIN 

2.5E+03 

O.OE-rOO 

2.5E*03 

O.OE+00 

O.OE+00 

O.OE'tOO 

1.9E-11 

HE  XACHLOROCYCLOPENTAD I ENE 

1.7E+04 

O.OE+00 

1.7E+04 

O.OE+00 

O.OE+00 

O.OE+00 

5.5E-06 

METHYL  ISOBUTYL  KETONE 

4.1E+05 

1.8E+06 

3.3E+05 

2.4E-06 

5.5E-07 

3.0E-06 

O.OE+00 

SUPONA 

1.2E*03 

0.0E«00 

1.2E+03 

O.OE+00 

O.OE+00 

O.OE+00 

6.2E-14 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E+02 

O.OE+00 

O.OE+00 

O.OE+00 

1.2E-06 

TRICHLOROETHYLENE 

2.3E-r03 

O.OE+00 

2.3E*03 

O.OE+00 

O.OE+00 

0.0E*00 

1.2E-04 

CADMIUM 

4.5E*02 

0.0E*00 

4.5E+02 

5.5E-03 

O.OE+00 

5.5E-03 

O.OE+00 

COPPER 

4.2E+05 

O.OE-^OO 

4.2E^05 

2.4E-04 

0.OE«OO 

2.4E-04 

O.OE+00 

LEAD 

1.5E+04 

O.OE+00 

1 .5E*04 

7.8E-03 

O.OE+00 

7.8E-03 

O.OE+00 

MERCURY 

3.3E*03 

0.0E*00 

3.3E+03 

9.7E-04 

O.OE+00 

9.7E-04 

0.0E*00 

ZINC 

2.0E'»06 

0.0E*00 

2.0E+06 

1.3E-04 

O.OE+00 

1.3E-04 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  l.OOE+Ob  mg/kg  (See  voltme  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-5a-5 

EXPOSURE  EVAIUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

BENZENE 

1 .2E«02 

O.OE^OO 

1.2E+02 

O.OE'TOO 

0.OE«OO 

O.OEtOO 

8.3E-04 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE-FOO 

2.7E+01 

O.OE'TOO 

O.OE'tOO 

O.OE+OO 

1.7E-02 

CHLOROBENZENE 

6.8E-rOA 

O.OE+00 

6.8E+04 

O.0E«00 

O.OE'TOO 

O.OE^^OO 

7.8E-07 

CHLOROFORM 

5.6E«02 

0.0E«^00 

5.6E4^02 

O.OE+OO 

O.OE'TOO 

O.OE-rOO 

1.3E-03 

PPODT 

1.0E+01 

O.OErOO 

1.0E+01 

O.OE+00 

O.OE-rOO 

O.OE'TOO 

5.7E-06 

0 I BROMOCHLOROPROP ANE 

2.5E*00 

0.0E*00 

2.5E+00 

O.OE+00 

O.OE+OO 

O.OE+00 

1.6E-04 

OIELORIN 

2.2E-01 

I.OE-rOb 

2.2E-01 

2.3E*01* 

8.4E-04S 

2.3E+01* 

O.OErOO 

DIISOPROPYLHETHYL  PHOSPHONATE 

2.8E'r05 

O.OE+OO 

2.8E'F0S 

O.OE-rOO 

0.0E«00 

O.OE-rOO 

2.0E-10 

DINETHYMETHYL  PHOSPHONATE 

b.BE-rOA 

O.OE+00 

6.3E+(M 

O.OE«00 

O.OE'TOO 

O.OE-rOO 

O.OE'tOO 

ENDRIN 

1.1E+03 

O.OE^OO 

1.1E*03 

O.OE-rOO 

O.0E«0O 

O.OE-rOO 

1.2E-10 

HEXACHLOROCYCLOPENT AD  I ENE 

5.7E+03 

O.OE-rOO 

5.7E+03 

O.OErOO 

O.OE+OO 

O.OE+00 

3.6E-05 

METHYL  ISOBUTYL  KETONE 

1.7E+05 

b.bE-rOS 

1 .4E+05 

5.8E-06 

1.5E-06 

7.3E-06 

O.OE+00 

SUPONA 

5.3E+02 

O.OE+00 

5.3E+02 

O.OE+00 

O.OE+OO 

O.OE+00 

4.0E-13 

TETRACHLOROETHYLENE 

7.1E+01 

O.OE'tOO 

7.1E+01 

O.OErOO 

O.OE^OO 

O.OE-rOO 

1.8E-05 

TRICHLOROETHYLENE 

3.2E-r02 

O.OE'TOO 

3.2E*02 

O.OEi^OO 

O.OE+OO 

O.OE-rOO 

1.8E-03 

CADMIUM 

5.8E+01 

O.OE-rOO 

5.8£*01 

4.3E-02 

O.OErOO 

4.3E-02 

O.OE+00 

COPPER 

2.5E+05 

O.OE-rOO 

2.5E+05 

4.0E-04 

O.OE'TOO 

4.0E-04 

O.OE+00 

LEAD 

9.2E+03 

O.OE-rOO 

9.2E+03 

1.3E-02 

O.OE+OO 

1.3E-02 

O.OE'TOO 

MERCURY 

2.0E+03 

O.OErOO 

2.0E+03 

1.6E-03 

O.OE+00 

1.6E-03 

O.OE+00 

ZINC 

1.1E*06 

O.OErOO 

1.1E*06 

2.5E-04 

O.OE+00 

2.5E-04 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volutie  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1,00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-58-6 

EXPOSURE  EVALUATIONS  FOR  COHHERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

BENZENE 

1.1E+03 

O.OE+OO 

1.1E+03 

O.OE+00 

O.OE+00 

O.OE+00 

3.0E-01 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE+00 

2.5E+02 

O.OE+00 

O.OE+00 

O.OE+00 

6.2E+00 

CHLOROBENZENE 

8.8E+04 

O.OE+00 

8.8E4^04 

O.OE+00 

O.OE+00 

O.OE+00 

2.0E-03 

CHLOROFORM 

5.1E*03 

O.OE+OO 

5.1E*03 

O.OE+OD 

O.OE+00 

O.OE+00 

4.6E-01 

PPODT 

9.3E+01 

O.OE+00 

9.3E+01 

O.OE+00 

O.OE+00 

O.OE+00 

2.0E-03 

0 1 BROMOCHLOROPROPANE 

2.3E+01 

0.0E*0O 

2.3E+01 

O.OE+00 

O.OE+00 

O.OE+00 

5.6E-02 

DIELDRIN 

2.0E*00 

1.0E+06 

1.9E*00 

2.5E+00* 

8.7E-02a 

2.6E+00* 

O.OE+00 

DIISOPROPYLHETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E'r05 

O.OE+00 

O.OE+00 

O.OE+00 

5. IE-07 

DIMETHYMETHYL  PHOSPHONATE 

8.2E+04 

O.OE+00 

S.ZE-rOA 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

ENDRIN 

1.«E*03 

O.OE+00 

1.4E+03 

O.OE+00 

O.OE+00 

O.OE+00 

3. IE-07 

HEXACHLOROCYCLOPENTADIENE 

5.5E+03 

O.OEtOO 

5.5E+03 

O.OE+00 

O.OE+00 

O.OE+00 

8.9E-02 

METHYL I SOBUTYL  KETONE 

2.2E«05 

1.9E+04 

1.8E+04 

4.5E-06 

5.2E-05 

5.7E-05 

O.OE+00 

SUPONA 

6.9E+02 

O.OE+00 

6.9E'r02 

O.OE+00 

O.OE+00 

O.OE+00 

1.0E-09 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE+00 

6.SE«02 

O.OE+00 

0.‘0E+00 

O.OE+00 

6.6E-03 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+00 

2.9E+03 

O.OE+OD 

O.OE+00 

O.OE+00 

6.4E-01 

CADMIUM 

3.6E+02 

O.OE+00 

3.6E+02 

7.0E-03 

O.OE+00 

7.0E-03 

O.OE+00 

COPPER 

1.8£*05 

O.OE^^OO 

1.8E+05 

5.7E-04 

O.OE+00 

5.7E-04 

O.OE+00 

LEAD 

6.5E*03 

O.OE*00 

6.5E+03 

1.8E-02 

O.OE+00 

1.8E-02 

O.OE+OO 

MERCURY 

1.AE+03 

O.OE+00 

1.4E+03 

2.3E-03 

O.OE+00 

2.3E-03 

O.OE+00 

ZINC 

7.8E*05 

O.OE+00 

7  -=+05 

3.3E-04 

O.OE+00 

3.3E-04 

O.OE+OO 

This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be 
The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 


is  below  one- tenth  of 
equal  to  pure  compound. 


El 


is  equal  to  or  exceeds 


1 .OE-01 
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SPSA-5a-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(tng/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 
El  ” 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

BENZENE 

6.7E+01 

O.OE-^OO 

O.OE+OO 

6.7E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4. IE-04 

8.9E-01 

CARBON  TETRACHLORIDE 

1.5E+01 

0.0E«00 

O.OE+OO 

1.5E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.7E-03 

1.9E+01 

CHLORBENZENE 

1.5E+04 

O.OE+00 

O.OE+OO 

1 .5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.0E-07 

2.0E-03 

CHLOROFORM 

3.1E+0Z 

O.OE-fOO 

O.OE+OO 

3.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.4E-04 

1.4E+00 

PPODT 

5.7E+00 

O.OE+OO 

O.OE+OO 

5.7E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.8E-06 

6. IE-03 

D I BROHOCHLOROPROPANE 

1.4E+00 

O.OE-^OO 

O.OE+OO 

1.4E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.8E-05 

1.7E-01 

DIELDRIN 

1.2E-01 

1.2E+04 

1.9E+01 

1.2E-01 

4.1E+01* 

2.6E-01+ 

4.1E+01* 

O.OE+OO 

O.OE+OO 

DIISOPROPYLHETHYL  PHOSPHONATE 

6.BE'>04 

O-OE+OO 

O.OE+OO 

6.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-10 

5. IE-07 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+04 

O.OE+OO 

O.OE+OO 

1.5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENDRIN 

2.5E*02 

O.OE+OO 

O.OE+OO 

2.5E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.4E-10 

3. IE-07 

HEXACHLOROCYCLOPENTADIENE 

3.8E+02 

O.OE+OO 

O.OE+OO 

3.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4. IE-05 

8.9E-02 

METHYL  ISOBUTYL  KETONE 

4.0E*04 

2.4E+Q5 

5.8E+04 

2.1E+04 

2.5E-05 

2.2E-05 

4.7E-05 

O.OE+OO 

O.OE+OO 

SUPONA 

1.3E+02 

O.OE+OO 

O.OE+OO 

1.3E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.6E-13 

1.0E-09 

TETRACHLOROETHYLENE 

4.1E*01 

O.OE+OO 

O.OE+OO 

4.1E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.1E-06 

2.0E-02 

TRICHLOROETHYLENE 

1 .8E+02 

O.OE+OO 

O.OE+OO 

1.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.9E-04 

1 .9E+00 

CADMIUM 

7.6E+00 

O.OE+OO 

O.OE+OO 

7.6E+00 

3.3E-01* 

O.OE+OO 

3.3E-01* 

O.OE+OO 

O.OE+OO 

COPPER 

5.7E+04 

O.OE+OO 

O.OE+OO 

5.7E+04 

1.8E-03 

O.OE+OO 

1.8E-03 

O.OE+OO 

O.OE+OO 

LEAD 

2.2E+03 

O.OE+OO 

O.OE+OO 

2.2E+03 

5.5E-02 

O.OE+OO 

5.5E-02 

O.OE+OO 

O.OE+OO 

MERCURY 

4.6E+02 

O.OE+OO 

O.OE+OO 

4.6E+02 

6.9E-03 

O.OE+OO 

6.9E-03 

O.OE+OO 

O.OE+OO 

: 

1 .4E*05 

O.OE+OO 

O.OE+OO 

1.4E+05 

1.9E-03 

O.OE+OO 

1.9E-03 

O.OE+OO 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


2-224 


2.21  SITE  SPSA-5b:  BALANCE  OF  SPSA-5  (formerly  Section  1 -Uncontaminated  Area, 
EBASCO,  19870/RIC  87127R06;  Section  1-Nonsource  Area,  EBASCO,  1988x/RIC 
87127R06A:  Section  2-Uncontaminated  Area,  EBASCO,  1987p/RIC  87127R08;  Site 
1-11:  Sanitary  Landfill;  EBASCO,  l988n/RIC  87216R01A;  Army  Spill  Sites/South 
Plants  Manufacturing  Complex,  EBASCO,  1988aa/RIC  88286R10;  South  Plants 
Regional  Study  Aiea/South  Plants  Manufacturing  Complex,  EBASCO,  1988z/RIC 
88306R01) 

2.21.1  Site-Specific  Considerations 

Figure  SPSA-5b-l  and  Tables  SPSA-5b-l  and  SPSA-5b-2  depict  the  target  contaminants  for 
Site  SPSA-5b.  Borings  1,  la,  2,  2a,  3,  3a,  4,  4a,  5,  5a,  6,  22,  38,  39,  40,  40a,  41,  41a, 

45,  and  52  through  55  were  included  in  this  exposure  assessment,  consistent  with  the  South 
Plants  SAR.  The  historical  search  conducted  under  the  contaminant  assessment  revealed 
that  toluene,  ethylbenzene,  and  dicyclopentadiene  were  suspected  to  be  present  in  Site 
SPSA-5b  (EBASCO,  1988aa/RIC  88286R10).  According  to  site  history,  no  other  chemicals 
from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SPSA-5b 
(EBASCO,  19870/RIC  87127R06). 

2.21.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-5b  are  shown  in  Figure  SPSA-5b-l.  The  following  contaminants  were  not  included 
in  this  figure,  since  they  were  not  considered  target  contaminants  during  Phase  I  and 
Phase  II  investigations:  Ruoranthene,  occurring  in  Boring  40  (0-1  ft),  and  pyrene, 
occurring  in  Boring  40  (0-1  ft).  Although  not  shown  in  this  figure,  these  nontarget 
compounds  were  included  in  the  South  Plants  SAR  and  in  this  exposure  assessment 
because  they  passed  through  the  screening  process  performed  in  the  RMA  Chemical  Index 
(EBASCO,  1988C/RIC  88357R01). 

Table  SPSA-5b-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-5b-2  summarizes  the  maximum 
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concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 


2.21.3  Site  Exposure  Summary 

Tables  SPSA-5b-3  through  SPSA-5b-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-5b  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Aldrin 

-- 

— 

Direct 

Indirect 

Dir/Ind 

Chlordane 

— 

— 

Direct 

- 

Direct 

Dicyclopentadiene 

- 

- 

- 

Indirect 

Indirect 

Methylene  chloride 

- 

- 

— 

Indirect 

Indirect 

Trichloroethylene 

"  * 

Indirect 

Indirect 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-5b  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEl  values  less  than  1. 
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TABLE  SPSA-5b- 1  (Continued) 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-5b 
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TABLE  SPSA-5b-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 


AVERAGE 

FOR 

SITE 

SITE  SPSA-5b 

DEPTH  TO  GROUNDWATER:  19  Feet 

CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

BEN20THIAZ0LE 

6.9 

01008 

01/29/88 

CARBON  TETRACHLORIDE 

i.9 

01008 

01/10/89 

CHLOROFORM 

5.9 

01008 

01/29/88 

CHLOROPHENYLMETHYL 

SULFIDE 

7.5 

01008 

01/29/88 

CHLOROPHENYLMETHYL 

SULFONE 

6.7 

01008 

01/29/88 

DIISOPROPYLMETHYL  ] 

PHOSPHONATE 

1.4 

01008 

01/10/89 

DIELDRIN 

0.34 

01008 

01/29/88 

ENDRIN 

0.046 

01008 

01/29/88 

TRICHLOROETHYLENE 

3 . 1 

01008 

01/10/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-5b-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(Rig/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

I.SEfOO 

2.0E+04 

1.5E+00 

4. IE-02 

3. IE-06 

4. IE-02 

O.OE*00 

BENZOTHIAZOLE 

3.9E+0A 

O.OE^OO 

3.9E*04 

O.OE-rOO 

O.OE+00 

O.OE-^OO 

3.9E-08 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE^OO 

2.0E'i’02 

O.OE+OO 

O.OE-fOO 

O.OE+OO 

4.3E-04 

CHLORDANE 

2.0E+01 

2.2E+06 

2.0E'<’01 

l.aE-02 

1.6E-07 

1.8E-02 

O.OE^^OO 

CHLOROFORM 

A.OE-rOS 

O.OE-rOO 

4.0E+03 

O.OE+00 

0.0E«00 

O.OE+OO 

1.2E-05 

CHLOROPHENYLMETHYL  SULFIDE 

1.6E+05 

O.OE-rOO 

1.6E+05 

O.OE+00 

O.OE-i^OO 

O.OE+00 

3.5E-08 

CHLOROPHENYLMETHYL  SULFONE 

1.6E+05 

O.OE+QO 

1.6E+05 

O.OE+00 

O.OE-tOO 

O.OE+00 

3.7E-10 

PPDOE 

7.4E+01 

1.2E+06 

7.4E+01 

1.5E-04 

9.0E-09 

1.5E-04 

0.0E*00 

PPDDT 

7.4E+01 

2.6E+06 

7.4E+01 

2.4E-03 

6.9E-08 

2.4E-03 

O.OE+00 

D I  CYCLOPENTAD  I ENE 

5.4E+04 

2.5E+02 

2.5E*02 

1.3E-04 

2.8E-02 

2.9E-02 

O.OE+00 

OIELORIN 

1.6£*00 

I.OE-rOb 

1.6E+00 

4.4E+00* 

1.1E-03a 

4.5E+00* 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E-rOo 

O.OE+OO 

6.6E+05 

O.OE+OO 

O.OE+00 

O.OE*O0 

4.3E-10 

ENDRIN 

2.5E*03 

7.5E-r06 

2.5Ef03 

6.9E-05 

2.3E-08 

6.9E-05 

3.4E-11 

ETHYLBENZENE 

a.3E+05 

8.7E+05 

4.2E-r05 

1. IE-06 

1.0E-06 

2.1E-06 

0.0E*0O 

HEXACHLOROCYCLOPENT AD  I ENE 

1.7E+04 

2.6E'r02 

2.5E*02 

2.7E-06 

1.8E-04 

1.8E-04 

O.OE^OO 

ISOORIN 

5.8E+02 

1.5E*06 

5.8E+02 

2. IE-05 

8.2E-09 

2. IE-05 

O.OE+00 

METHYLENE  CHLORIDE 

3.3E+03 

1.0E+03 

7.7E-r02 

9.2E-04 

3.0E-03 

3.9E-03 

O.OE+00 

TOLUENE 

2.5E*06 

9.9E+06 

2.0E+06 

O.OE-tOO 

6.1E-08 

6. IE-08 

O.OE+00 

trichloroethylene 

2.3E*03 

1.5E+03 

9.0E*02 

1.7E-04 

2.7E-04 

4.5E-04 

3.6E-05 

CHROMIUM 

6.VE*01 

0.0£*00 

6.9£»01 

1.7E+00* 

0.0E*00 

1.7E+00* 

0.05*00 

COPPER 

4.2E+05 

0.OE*OO 

4.2E*05 

9.8E-05 

0.0E*00 

9.8E-05 

O.OE*00 

LEAD 

1.5E*04 

O.OE+00 

1.5E*04 

1.3E-02 

O.OE*00 

1.3E-02 

O.OEtOO 

MERCURY 

3.3E*03 

0.OE*OO 

3.3E-03 

1.5E-04 

O.OE-00 

1 .5E-04 

O.OE-rOO 

ZINC 

2.0E*06 

O.OE+00 

2.0E-05 

8. IE-05 

O.OE-00 

8. IE-05 

O.0E*0O 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-5b-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

2.0E+04 

1 .5E+00 

4. IE-02 

3.1E-06 

4. IE-02 

O.OE+OO 

BENZOT HI AZOLE 

3.9E+04 

O.OE+00 

3.9E+04 

O.OE-fDO 

O.OE'fOO 

O.OE+OO 

3.9E-08 

CARBON  TETRACHLORIDE 

Z.OEfOZ 

O.OE^^OO 

2.0E«02 

0.0E«^D0 

O.OE'tOO 

O.OE+OO 

4.3E-04 

CHLOROANE 

2.0E+01 

2.2E+06 

2.0E+01 

1.8E-02 

1.6E-07 

1.8E-02 

O.OE+OO 

CHLOROFORM 

4.0E+03 

O.OE-t^OO 

A.OE'^03 

0.OE«^00 

O.OE+OO 

O.OE+OO 

1.2E-05 

CHLOROPHENTLMETHTL  SULFIDE 

1.6EV05 

0.0E*OO 

1.6E«05 

0.0E*00 

O.OE*00 

O.OE+OO 

3.5E-08 

CHLOROPHENYLHETNYL  SULFONE 

1.6E«05 

0.0E*O0 

1.6E-»0S 

O.OE'^00 

O.OE+OO 

O.OE+OO 

3.7E-10 

PPODE 

7.4E+01 

1.2E*06 

7.4E+01 

1.5E-04 

9.0E-09 

1.5E-04 

O.OE+OO 

PPODT  . 

7.4E+01 

2.6E«06 

7.4E+01 

2.4E-03 

6.9E-08 

2.4E-03 

O.OE+OO 

D I  CYCLOPENTAD  I ENE 

S.AE't^OA 

2.5E+02 

2.5E+02 

1.3E-04 

2.8E-02 

2.9E-02 

O.OE+OO 

DIELDRIN 

1.6E+00 

1.0E+06 

1 .6E+00 

4.4E+00* 

1.1E-03a 

4.5E+00+ 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

O.OE-rOO 

6.6E+05 

O.OE+00 

O.OE+OO 

O.OE+OO 

4.3E-10 

ENDRIN 

2.5E*03 

7.5E*06 

2.5E+03 

6.9E-05 

2.3E-0B 

6.9E-05 

3.4E-11 

ETHYLBENZENE 

8.3Er05 

8.7E*05 

4.2E+05 

1.1E-06 

1.0E-06 

2.1E-06 

O.OE+OO 

HEXACHLOROCYCLOPENTADIENE 

1.7E+04 

2.6E*02 

2.5E+02 

2.7E-06 

1.8E-04 

1.8E-04 

O.OE+OO 

ISOORIN 

5.8E+02 

1.5E+06 

5.8E+02 

2. IE-05 

8.2E-09 

2. IE-05 

O.OE+OO 

METHYLENE  CHLORIDE 

3.3E*03 

1.0E*03 

7.7E*02 

9.2E-04 

3.0E-03 

3.9E-03 

O.OE+OO 

TOLUENE 

2.5E-06 

9.9E-HJ6 

2.0E+06 

O.OE+00 

6. IE-08 

6.1E-08 

O.OE+OO 

TRICHLOROETHYLENE 

2.3E»03 

1.5E*03 

9.0E+D2 

1.7E-04 

2.7E-04 

4.5E-04 

3.6E-05 

CHROMIUM 

6.9E+01 

O.OE*00 

6.9E+01 

1.7E+00* 

O.OE+OO 

1.7E+00* 

O.OE+OO 

COPPER 

4.2E*05 

0.0E*0O 

4.2£*05 

9.8E-05 

O.OE+OO 

9.8E-05 

O.OE+OO 

LEAD 

1.5E+04 

o.oe*oo 

1.5E+04 

1.3E-02 

O.OE+OO 

1.3E-02 

O.OE+OO 

MERCURY 

3.3E+03 

O.0E*00 

3.3E*03 

1.5E-04 

O.OE+OO 

1.5E-04 

O.OE+OO 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

8. IE-05 

O.OE+OO 

B. IE-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  arxJ  produces  a  vapor  flux  «hich  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pore  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  I.OE-01 

If  the  PPLV  value  ind'cated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-5b-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

Et 

INDIRECT 

El 

CUMJLATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

1 .3E+03 

2. IE-01 

3.0E-01* 

4.6E-05 

3.0E-01* 

O.OE+OO 

BENZOTHIAZOLE 

1.7E+04 

0.0E*00 

1.7E+04 

O.OE+00 

O.OE+OO 

O.OE+OO 

2.5E-07 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE+OO 

2.7E+01 

O.OE^-OO 

O.OE+OO 

O.OE+OO 

6.4E-03 

CHLOROANE 

2.7E*00 

1.5E+05 

2.7E+00 

1.3E-01* 

2.4E-06 

1.3E-01* 

O.OE+OO 

CHLOROFORM 

5.6E^02 

O.OE+OO 

5.6E'»02 

O.OE'tOO 

O.OE+OO 

O.OE+OO 

1.8E-04 

CHLOROPHENYLHETHYL  SULFIDE 

7.0E+04 

O.OE+00 

7.0E*04 

O.OB*DO 

O.OE+OO 

O.OE+OO 

2.2E-07 

CHLOROPHENYLHETHYL  SULFONE 

7.0E+04 

Q.OE+00 

7.0E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-09 

PPDDE 

1.0E*01 

8.1E+04 

1.0E+01 

1. IE-03 

1.4E-07 

1.1E-03 

O.OE+OO 

PPDDT 

1.0E+01 

1.7E+05 

1.0E+01 

1.8E-02 

1.0E-06 

1.8E-02 

O.OE+OO 

DICYCLOPENTADIENE 

1.8E+04 

8.9E+01 

B.9E+01 

3.8E-04 

7.9E-02 

7.9E-02 

O.OE+OO 

DIELDRIN 

2.2E-01 

1.0E-r06 

2.2E-01 

3.2E+01* 

1.6E-02a 

3.2E+01* 

O.OE+OO 

DI ISOPROPYLMETHYL  PHOSPHONATE 

2.8E*05 

O.OE+00 

2.8E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.8E-09 

ENDRIN 

1.1E+03 

1.2E+06 

1.1E+03 

1.6E-04 

1.5E-07 

1.6E-04 

2.2E-10 

ETHYLBENZENE 

3.5E«05 

3.1E*05 

1.7E*05 

2.6E-06 

2.9E-06 

5.4E-06 

O.OE+OO 

HEXACHLOROCYCLOPENTAD I ENE 

5.7E+03 

9.2E+01 

9.1E+01 

7.9E-06 

4.9E-04 

5.0E-04 

O.OE+OO 

ISOORIN 

2.5E-02 

2.3E+05 

2.5E+02 

4.9E-05 

5.3E-08 

4.9E-05 

O.OE+OO 

METHYLENE  CHLORIDE 

4.5E+02 

1.6E+02 

1.2E+02 

6.6E-03 

1.9E-02 

2.6E-02 

O.OE+OO 

TOLUENE 

1.1E+06 

3.6E«06 

8.2E+05 

O.OE+OO 

1.7E-07 

1.7E-07 

O.OE+OO 

TRICHLOROETHYLENE 

3.2E+02 

2.3E+02 

1.3E*02 

1.3E-03 

1.8E-03 

3.0E-03 

5.4E-04 

CHROMIUM 

8.8E«00 

Q.OE^OO 

8.e£+00 

1.4E+01* 

O.OE+OO 

1.4E+01* 

O.OE+OO 

COPPER 

2.5E+05 

O.OE+00 

2.5E*05 

1.7E-04 

O.OE+OO 

1.7E-04 

O.OE+OO 

LEAD 

9.2E+03 

O.OE+00 

9.2E+03 

2.2E-02 

O.OE+OO 

2.2E-02 

O.OE+OO 

MERCURY 

2.0E*03 

O.OE«-O0 

2.0E*03 

2.6E-04 

O.OE+OO 

2.6E-04 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+00 

1.1E*06 

1.5E-04 

O.OE+OO 

1.5E-04 

O.OE+OO 

a;  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  urwcceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-5b-6 

EXPOSURE  EVALUATIONS  FOR  CQHHERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(ne/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

..CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1 .9E+00 

4.0E-01 

3.3E-01 

3.3E-02 

1.6E-01* 

1.9E-01* 

O.OE+00 

BENZOTHIAZOLE 

2.2E«04 

O.OE+00 

2.2E+04 

O.OE'xOO 

O.OE-tOO 

O-OE^-OO 

4.7E-05 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE+00 

2.5E+02 

O.OE+00 

O.OE+00 

O.OE+00 

1.7E-01 

CHLOROANE 

2.5E+01 

1.4E*(K 

2.5E+01 

1.4E-02 

2.6E-05 

1.4E-02 

O.OE+00 

CHLOROFORM 

5.1E+03 

O.OE+00 

5.1E+03 

O.OE'tOO 

O.OE+00 

O.OE'^00 

4.7E-03 

CHLOROPHENYLMETHYL  SULFIDE 

9.1E+04 

O.OE-^OO 

9.1E't04 

O.OE-xOO 

O.OE'xOO 

O-OE^-OO 

4.2E-05 

CHLOROPHENYLMETHYL  SULFONE 

9.1E+04 

O.OE+00 

9.1E*04 

O.OE+OO 

O.OE+00 

0.OE«^00 

4.5E-07 

PPODE 

9.3E+01 

1 .9E+01 

1.6E+01 

1.2E-04 

5.7E-04 

6.8E-04 

O.OE+00 

PPODT 

9.3E+01 

1.9E+01 

1.6E+01 

1.9E-03 

9.3E-03 

1. IE-02 

O.OE+00 

DICYCLOPENTAOIENE 

1.7E+04 

4. IE-01 

4. IE-01 

4. IE-04 

1.7E+01* 

1.7E*01» 

O.OE+00 

DIELDRIN 

2.0E*00 

5.8E*01 

1.9E+00 

3.5E+00* 

1.2E-01* 

3.6E+00* 

O.OE+00 

DI ISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E+05 

0.0E»00 

O.OE-rOO 

O.OE+00 

5. IE-07 

ENDRIN 

1.AE+03 

2.9E+02 

2.4E+02 

1.2E-04 

5.9E-04 

7. IE-04 

4. IE-08 

ETHYLBENZENE 

A.6E+05 

6.0E+02 

6.0E+02 

2.0E-06 

1.5E-03 

1.5E-03 

O.OE+00 

HEXACHLOROCYCLOPENTADIENE 

5.5E+03 

1.9E*01 

1.9E+01 

8.3E-06 

2.3E-03 

2.4E-03 

O.OE+00 

ISOORIN 

3.2E+02 

6.7E+01 

5.5E+01 

3.7E05 

1.8E-04 

2.2E-04 

O.OE+00 

METHYLE,YE  CHLORIDE 

4.1E+Q3 

3.4E+00 

3.4E+00 

7.3E-04 

8.8E-01* 

8.8E-01* 

O.OE-xOO 

TOLUENE 

1.4E-r06 

6.8E«^03 

6.8E+03 

O.OE-xOO 

8.8E-05 

8.8E-05 

O.OE+00 

TRICHLOROETHYLENE 

2.9E*03 

3.0E+CI0 

3.0E+00 

1.4E-04 

1.3E-01* 

1.3E-01* 

1.4E-02 

CHROMIUM 

5.SE+01 

O.OE+00 

5.5E+01 

2.2E+00* 

O.OE+00 

2.2E*00* 

O.OE+00 

COPPER 

1.8E+05 

O.OE+00 

1.8E+05 

2.3E-04 

O.OE+00 

2.3E-04 

O.OE+00 

LEAD 

6.5E+03 

O.OE+00 

6.5E+03 

3. IE-02 

O.OE+00 

3. IE-02 

O.OE+00 

MERCURY 

1.4E*03 

O.OE+00 

1.4E+03 

3.7E-04 

O.OE+00 

3.7E-04 

O.OE+OO 

ZINC 

7.8E*05 

O.OE+00 

7.8E*05 

2.0E-04 

O.OE+00 

2.0E-04 

O.OE+00 

El  is  equal  to  or  exceeds  l.OE-01 


If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the 
does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered, 


contaminant 

even  in  its  pure  form. 
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SPSA-5b-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


direct  indirect 


CONTAMINANT 

PPLV 

(mg/kg) 

OSVI 

(mg/kg) 

ESVI 

(mg/kg) 

ALDRIN 

1.2E-01 

2.7E+03 

4.0E'01 

BENZOTHIAZOLE 

4.0E+03 

O.OE+00 

O.OE+00 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE+00 

O.OE+00 

CHLORDANE 

1.5E+00 

2.9E+05 

5.2E*00 

CHLOROFORM 

3.1E+02 

O.OE+00 

O.OE+00 

chlorophenylmethyl  sulfide 

1.7E+04 

O.OE-yOO 

O.OE+00 

chlorophenylmethyl  sulfone 

1.7E+04 

O.OE^OO 

O.OE+00 

PPDDE 

5.7E+00 

1  .6E'Y05 

I.9E+01 

PPDOT 

5.7E+00 

3.5E*05 

1.9E+01 

D I  CYCLOPENTAD  I ENE 

1.2E+03 

3.3E+01 

1.2E+00 

DIELDRIN 

1.2E-01 

8.5E+02 

1.9E+01 

01 ISOPROPYLMETMYL  PHOSPHONATE 

6.8£*04 

O.OE+00 

O.OE+00 

ENDRIN 

2.5E+02 

1.0E+06 

8.6E*02 

ETHYLBENZENE 

8.5£->-04 

1.2£*05 

1.8£*03 

HEXACHLOROCYCLOPENTADIENE 

3.8E102 

3.4E+01 

S.SErOI 

ISOORIN 

5.9Er01 

2.0E+05 

2.0E*02 

methylene  chloride 

2.5E*02 

1.3E+02 

3.4E+00 

TOLUENE 

2.6E+05 

1.3E*06 

2.0E+04 

TRICHLOROETHYLENE 

1.8£r02 

2.0E+02 

3.0E*00 

MIUM 

1.1E+00 

O.OE+OO 

O.OE+00 

.  rER 

5.7EY04 

O.OE+00 

O.OE+00 

LEAD 

2.2Er03 

O.OE+00 

O.OE+00 

MERCURY 

4.6E*02 

0.0E*00 

O.OErOO 

ZINC 

1.4E-05 

O.OE*00 

O.OE+00 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEl 

PPLV 

(mg/kg) 

El 

El 

El 

OPN  ENC 

9.0E-02 

5.3E-01* 

1.6E-01* 

6.9E-01* 

O.OE+00 

0.0E•^00 

4.0E+03 

O.OE+00 

O.OE+00 

O.OE+00 

2.9E-07 

4.7E-05 

1.5E+01 

O.OE+00 

O.OE-fOO 

O.OE+OO 

3.2E-03 

5. IE-01 

1.2E+00 

2.3E-01* 

6.8E-02 

3.0E-01* 

O.OE+00 

O.OE+OO 

3.1E+02 

O.OE+00 

O.OE+00 

O.OE+00 

8.7E-05 

1.4E-02 

1.7E+04 

O.OEY’OO 

O-OEy-OO 

O.OE«00 

2.6E-07 

4.2E-05 

1.7E*04 

0.OE«00 

O.OE-yOO 

O.OEy^OO 

2.BE-09 

4.5E-07 

A.AE^-OO 

1.9E-03 

5.7E-04 

2.5E-03 

O.OE-yOO 

O.OE+OO 

i.iE*00 

3. IE-02 

9.3E-03 

4. IE-02 

O.OE-yOO 

O.OE+OO 

1.2E+00 

6.0E-03 

5.9E+00* 

5.9E+00* 

O.OE+00 

O.OE+OO 

1.2E-0T 

5.7Er01» 

3.7E-01* 

5.8E+01* 

O.OE*O0 

O.OE+OO 

6.8E+04 

O.OErOO 

O.OE+00 

O.OE+00 

3.2E-09 

5. IE-07 

2.0E*02 

6.7E-04 

2.0E-04 

8.7E-04 

2.5E-10 

4. IE-08 

1.7E*03 

1.1E-D5 

5.1E-D4 

5.2E-04 

O.OE+00 

O.OE+OO 

2.0E+0I 

1.2E-04 

2.1E-03 

2.2E-03 

0.0E-»00 

O.OE+OO 

4.6E-rOT 

2.0E-04 

6.0E-05 

2.6E-04 

O.OE-rOO 

O.OE+OO 

3.3EY00 

1.2E-02 

9.0E-01* 

9. IE-01* 

0.0E*00 

O.OE+OO 

1.9£*04 

0.OE*00 

3.0E-05 

3.0E-05 

O.OE+OO 

O.OE+OO 

2.9E+00 

2.3E-03 

1.3E-01* 

1.4E-01* 

2.7E-04 

4.3E-02 

ME+00 

I.OE+OZ* 

O.OEtOO 

1.0E+02* 

O.OEyOO 

O.OE+OO 

.7E+04 

7.2E-04 

O.OEtOO 

7.2E-04 

O.OEyOO 

O.OE+OO 

2.2E*03 

9.1E-02 

O.OE+00 

9. IE-02 

O.OEtOO 

O.OE+OO 

4.6E+02 

1. IE-03 

O.OE+00 

1. IE-03 

O.OE+OO 

O.OE+OO 

1.4E+05 

1. IE-03 

O.OE+00 

1 .IE-03 

O.OE-rOO 

O.OE+OO 

El  is  equal  to  or  exceeds  l.OE-01 


If  the  PPLV  value  irxJicated 
chronic  exposure  through  the 


s  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
exposure  pathway  considered,  even  in  its  pure  form. 
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2.22  SITE  SPSA-6;  HYDRAZIN^  FACILITY  (formerly  Site  1-7:  Hydrazine  Blending 
and  Storage  Facility;  EBASCO,  1988o/RlC  88286R09) 

2.22.1  Site-Specific  Considerations 

Figure  SPSA-6- 1  and  Tables  SPSA-6- 1  and  SPSA-6-2  depict  the  target  contaminants  for 
Site  SPSA-6.  Borings  1  through  15  were  included  in  this  exposure  assessment,  consistent 
with  the  South  Plants  SAR.  The  historical  search  conducted  under  the  contamination 
assessment  revealed  that  blending  and  storage  of  hydrazine  occurred  in  Site  SPSA-6 
(EBASCO,  1988o/RIC  88286R09),  but  the  only  degradation  product  of  hydrazine  in  the 
RMA  target  contaminant  list,  n-nitrosodimethylamine,  was  not  detected  during  the  Phase  I 
investigation.  According  to  site  history,  no  other  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  SPSA-6  (EBASCO,  1988o/RlC 
88286R09). 

2.22.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-6  are  shown  in  Figure  SPSA-6-1.  Table  SPSA-6- 1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  n 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A). 

Table  SPSA-6-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together 
with  the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.22.3  Site  Exposure  Suntmarv 

Tables  SPSA-6-3  through  SPSA-6-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-6  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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TABLE  SPSA-6-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-6 
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TABLE  SPSA-6-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-6 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  19  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

BENZOTHIAZOLE 

6.9 

01008 

01/29/88 

CARBON  TETRACHLORIDE 

29 

01055 

12/21/88 

CHLOROFORM 

62 

01055 

12/21/88 

CHLOROPHENYLMETHYL  SULFIDE 

7.5 

01008 

01/29/88 

CHLOROPHENYLMETHYL  SULFONE 

6.7 

01008 

01/29/88 

DI BROMOCHLOROPROPANE 

0.73 

01055 

12/21/88 

DIISOPROPYLMETHYL  PHOSPHORATE  1.4 

01008 

01/10/89 

DIELDRIN 

0.34 

01008 

01/29/88 

DIMETHYIHETHYL  PHOSPHONATE 

1.0 

01055 

12/21/88 

ENDRIN 

0.046 

01008 

01/29/88 

SUPONA 

1.1 

01055 

12/21/88 

TRICHLOROETHYLENE 

84 

01055 

12/21/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-6-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

BEHZOTHIAZOLE 

3.9E*04 

O.OE+00 

3.9E+04 

O.OE+00 

O.OE't'OO 

O.OE+00 

9.2E-09 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE'^00 

2.0E4^02 

0.OE*OO 

0.OE«OO 

O.OE+OO 

1.6E-03 

CHLOROFORM 

4.0E*03 

O.OE+OO 

4.0E«03 

O.OE-i^OO 

O.OE+00 

O.OE+00 

2.9E-05 

CHLOROPHENYLHETHYL  SULFIDE 

1.6E+05 

O.OE-rOO 

1 .6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

8.2E-09 

CHLOROPHENYLMETHYL  SULFONE 

1.6E+05 

O.OE-^OO 

1.6E+05 

O.OE+00 

O.OEi^OO 

O.OE+00 

8.8E-11 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE-^OO 

1 .8E+01 

O.OE+00 

O.OE-^00 

0.0E*00 

4.7E-06 

DIELDRIN 

1.6E'»00 

3.9E+04 

1.6E+00 

2.5E-01* 

1.0E-05 

2.5E-01* 

2.4E-08 

DIISOPROPYLMETHYL  PHOSPHONATE 

G.bE-^OS 

O.OE^OO 

6.6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

1.0E-10 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE+00 

1.5E+05 

O.OE+00 

O.OE+00 

O.OE+00 

0.0E*O0 

ENORIN 

2.5E+03 

O.OE+00 

2.5E+03 

O.OE+00 

O.OE+00 

O.OE+00 

8.0E-12 

METHYL ISOBUTYL  KETONE 

4.1E+05 

7.9E+05 

2.7E+05 

2.4E-06 

1.3E-06 

3.7E-06 

0.0E«OO 

5UPONA 

1.2E+03 

0.0E*00 

1.2E+03 

O.OE+00 

O.OE+00 

O.OE+00 

1.2E-13 

TRICHLOROETHYLENE 

2.3E-r03 

O.OE-^OO 

2.3E+03 

O.OE+00 

O.OE+00 

O.OE+00 

2.3E-04 

ARSENIC 

2.2E+01 

0.0E«^OO 

2.2E+01 

5.6E-01* 

O.OE+00 

5.6E-01* 

O.OE+00 

COPPER 

4.2E*05 

O.OE-rOO 

4.2E+05 

1.9E-04 

Q.OE*00 

1.9E-04 

O.OE+00 

LEAD 

1.5E+04 

0.0E*O0 

1.5E+04 

8.4E-03 

O.OE+00 

8.4E-03 

O.OE+00 

ZINC 

2.0E*06 

O.OE+00 

2.0E+06 

7.6E-05 

0.OE*00 

7.6E-05 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the 
does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered, 


contaminant 

even  in  its  pore  form. 
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SPSA-6-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(nig/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

BENZOTHIAZOLE 

3.9e*<H 

0.0£«^00 

3.9E404 

O.OE'^00 

0.0E*O0 

O.OE-rOO 

9.2E-09 

CARBON  TETRACHLORIDE 

2.0E*02 

O.OE^^OO 

Z.OEtOZ 

0.0E«00 

O.OE'TOO 

O.OE-tOO 

1.6E-03 

CHLOROFORM 

A.OE^OS 

O.OE+00 

4.0E*03 

O.OE+00 

O.OE«00 

O.OE-tOO 

2.9E-05 

CHLOROPHENYLHETHYL  SULFIDE 

1.6E+05 

O.OE+00 

1.6E+05 

0.0E*00 

0.0E*00 

O.OE-rOO 

8.2E-09 

CHLOROPHENYLMETHYL  SULFONE 

1.6C*05 

O.OErOO 

1 .6E+05 

O.OE+00 

D-OE-rOO 

O.OE-tOO 

8.8E-n 

D I BRQMOCNLOROPROPANE 

1.8E+01 

O.OE-rOO 

1 .8E+01 

Q.OE-rOO 

O.OE'tOO 

O.OE+00 

4.7E-06 

DIELDRIN 

l.bE-tOO 

3.9E*04 

1.6E+00 

2.5E'01* 

1.0E-05 

2.5E-01* 

2.4E-08 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.6E't05 

0.064^00 

6.6E«05 

0.0E«00 

O.OE'HX) 

O.OE'tOO 

1.0E-10 

OIMETHYMETHYL  PHOSPHORATE 

1.5E+05 

O.OE+00 

1.5E+05 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

ENDRIN 

2.5E+03 

O.OErOO 

2.5E+03 

O.OEtOO 

O.OE+00 

O.OE+00 

8.0E-12 

methylisobutyl  ketone 

4.1E*05 

7.9E*05 

2.7E+05 

2.4E-06 

1.3E-06 

3.7E06 

O.OE+00 

SUPONA 

1.2E+03 

O.OE-tOO 

1.2E+03 

O.OE*DO 

O.OE+00 

0.0E*00 

1.2E-13 

trichloroethylene 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE+00 

O.OE+00 

O.OE+00 

2.3E-04 

ARSENIC 

2.2E*01 

O.OE+00 

2.2E*01 

S.6E-01* 

O.OE+OO 

5.6E-01* 

O.OE+00 

COPPER 

4.2E-05 

O.OE-rOO 

4.2E*05 

I.9E-04 

D.OE+00 

1.9E-04 

O.OE+00 

LEAD 

1.5E*04 

O.OE-rOO 

1.5E*04 

8.4E-03 

O.OE+00 

8.4E-03 

O.OE+00 

ZINC 

2.0E*06 

0.0E*0O 

2.0E+06 

7.6E-05 

O.OE+00 

7.6E-05 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  viacceptable  chronic  exposure 


1.00E+06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pore  form. 
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SPSA-6-5 


EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

BENZOTHIAZOLE 

1.7E+04 

0.0E«O0 

1.7E*04 

0.0E4OO 

O.OE+OO 

0.0E400 

5.9E-0a 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE+00 

2.7E+01 

0.0E400 

O.OE+00 

O.OE+00 

2.4E-02 

CHLOROFORM 

S.6E+02 

O.OE-rOO 

S.6E*02 

0.0E400 

0.0E400 

0.0E400 

4.4E-04 

CHLOROPHENYLMETHYL  SULFIDE 

7.0E+0A 

O.OE-rOO 

7.0E+04 

0.0E400 

O.OE400 

O.OE400 

5.3E-08 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

0.0E«00 

7.0E+04 

O.OE40O 

0.0E400 

O.OE+OO 

5.7E-10 

D 1 BRONOCHLOROPROPANE 

2.5E+00 

O.OE+00 

2.5E*00 

0.0E400 

O.0E40O 

O.OE+OO 

7.2E-05 

DIELDRIN 

2.2E-01 

2.6E+03 

2.2E-01 

I.BE+OO* 

1.5E-04 

1.8E+00* 

3.6E-07 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.8E«0S 

O.OE'^00 

2. BE  4^05 

0.OE40O 

0.0E400 

O.OE400 

6.6E-1U 

DIMETHYHETKYL  PHOSPHONATE 

6.3E+04 

O.OE+00 

6.3E+04 

O.OE400 

0.0E400 

O.OE+OO 

O.OE+00 

ENDRIN 

1.1E+03 

O.OE-rOO 

1.1E+03 

O.OE40O 

0.0E400 

O.OE+00 

5.2E-11 

METHYL  ISOBUTYL  XETONE 

1 . 7E+05 

2.8E+05 

I.IE+OS 

5.8E-06 

3.5E-06 

9.3E-06 

O.OE+00 

SUPONA 

5.3E+02 

O.OE+00 

5.3E+02 

O.OE+00 

O.OE+OO 

O.OE+00 

7.7E-13 

TRICHLOROETHYLENE 

3.2E+02 

O.OE+00 

3.2E402 

0.0E*00 

O.OE+00 

O.OE+00 

3.5E-03 

ARSENIC 

3.9E+00 

O.OE+00 

3.9E+00 

3.0E+00* 

0.0E400 

3.0E+00* 

O.OE+00 

COPPER 

2.5E+05 

O.OE+00 

2.5E405 

3.3E-04 

O.OE+00 

3.3E-04 

O.OE+00 

LEAD 

9.2E*03 

O.OE+00 

9.2E*03 

1.4E-02 

0.OE400 

1.4E-02 

0.0E400 

ZINC 

1.1E+06 

O.OE+00 

1.1E*06 

1.4E-04 

O.OE+OO 

1.4E-04 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  itrply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-6-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


COMTAHINANT 

DIRECT 

PPLV 

(mg/Kg) 

INDIRECT 

PPLV 

(mg/kg) 

CIMJLATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

BENZOIN  I AZOLE 

Z.2E+04 

O.OE+00 

2.2E+04 

O.OE+00 

O.OE+00 

O.OE+00 

4.7E-05 

CARBON  TETRACHLORIDE 

2.SE<^02 

O.OE+00 

2.5£*02 

O.OE^OO 

O.OE'^00 

O.OE-^OO 

2.7E+00 

CHLOROFORM 

S.1E+03 

O.OE+00 

5.1E+03 

0.OE«O0 

O.OE'^00 

O.OE+00 

4.9E-02 

CHLOROPHENTLMETHYL  SULFIDE 

9.1E+04 

O.OE+00 

9.1E+04 

0.0E*00 

O.OE+00 

O.OE+00 

4.2E-05 

CHLOROPHENYLMETHTL  SULFONE 

9.1E+04 

O.OE+00 

9.1E+04 

O.OE'tOO 

O.OE+00 

O.OE+00 

<..5E-07 

D I BROMOCHLOROPROPANE 

2.3E+01 

0.0E*00 

2.3E+01 

O.OE+00 

O.OE+00 

O.OE+00 

8.0E-03 

DIELORIN 

2.0E-»00 

5.8E<^01 

1 .9E+00 

2.0E-01* 

7.0E-03 

2. IE-01* 

4. IE-05 

OIISOPROPYLHETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E+05 

0.OE«^O0 

O.OE-i^OO 

0.0E*00 

5. IE-07 

DIHETHYMETHYL  PHOSPHONATE 

8.2E«04 

O.OE+00 

8.2E+04 

O.OE+00 

O.OE'xOO 

O.OE+00 

O.OE+00 

ENDRIN 

1.4E+03 

O.OE+00 

1 .4E+03 

O.OE+00 

O.OE+OC 

O.OE+00 

4. IE-08 

METHYLISOBUTYL  KETONE 

2.2E+05 

1.9E+04 

1 .8E+04 

4.5E-06 

5.2E-05 

5.7E-05 

O.OE+00 

SUPONA 

6.9E+02 

O.OE-rOO 

6.9E+02 

O.OE+00 

O.OE+00 

O.OE+00 

6.1E-10 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+00 

2.9E*03 

O.OE+00 

O.OE^OO 

O.OE+00 

3.9E-01 

ARSENIC 

2.0E+01 

0.OE*00 

2.0E+01 

6.0E-01* 

O.0E*OO 

6.0E-01* 

O.OE+OO 

COPPER 

1.8E+05 

O.OE-rOO 

1.8E*05 

4.6E-04 

0.0E*00 

4.6E-04 

O.OE+00 

LEAD 

6.5E+03 

0.0E*00 

6.5E-r03 

2.0E-02 

O.0E*OO 

2.0E-02 

O.OE+OO 

ZINC 

7.8E*05 

O.OE+00 

7.8E*05 

1.9E-04 

O.0E*00 

1.9E-04 

O.OE+OO 

El  is  equal  to  or  exceeds  l.OE-01 
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SPSA-6-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 
DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV 

(tng/kg) 

OSVI 

(mg/kg) 

ESVI 

(mg/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

OPN 

ENC 

BENZOTHIAZOLE 

4.0E+03 

O.OE+00 

O.OE-rOO 

4.0E+03 

O.OE+OO 

O.OE-^00 

O.OE-rOO 

6.9E-08 

4.7E-05 

CARBON  TETRACHLORIDE 

1.5E*01 

O.OE+00 

0.0E*00 

1.SE+01 

0.0E«^00 

O.OE+00 

O.OE+00 

1.2E-02 

8.0E+00 

CHLOROFORM 

3.1E+02 

O.OE*O0 

O.OE-rOO 

3.1E+02 

O.OE^OO 

0.0E«00 

O.OE-rOO 

2.2E-04 

1.5E-01 

chlorophenylhethtl  sulfide 

1.7E+04 

O.OE+OO 

O.OE'^00 

1.7E*04 

O.OE'^00 

0.0E«^0O 

O.OE+00 

6.2E-08 

4.2E-05 

CHLOROPHENYLMETHYL  SULFOHE 

1.7E+04 

O.OE«00 

O.OE'^00 

1.7E+04 

O.OEOO 

O.OE'^OO 

O.OE'i'OO 

6.6E-10 

4.5E-07 

D I BROHOCHLOROPROPANE 

1.4E+00 

O.OE+OO 

O.OE-rOO 

1.4E+00 

O.OE^-OO 

O.OE+00 

O.OE+00 

3.6E-05 

2.4E-02 

DIELDRIN 

1.2E-01 

5.2E+03 

1.9E+01 

1.2E-01 

3.3E+00* 

2. IE-02 

3.3E+00* 

1.8E-07 

1.2E-04 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.8E+04 

0.0E«00 

O.OE-rOO 

6.8E«04 

O.OE«^00 

O.OE-rOO 

O.OE+00 

7.6E-10 

5. IE-07 

OIMETHYMETKYL  PHOSPHONATE 

1.5E+04 

O.OE+00 

O.OE+00 

1.5E+04 

O.OE+00 

O.OE+00 

O.OE^OO 

O.OE+00 

O.OE+00 

ENDRIN 

2.5E+02 

O.OE+OO 

O.OE-rOO 

2.5E*02 

O.OE^OO 

O.OE+00 

O.OE-rOO 

6.0E-11 

4. IE-08 

methyl  ISOBUTYL  KETONE 

4.0E+04 

1.1E+05 

5.8E«04 

1.9E*04 

2.5E-05 

2.7E-05 

5.2E-05 

O.OE+00 

0.0E*00 

SUPONA 

1.3E*02 

O.OE+00 

O.OE+OO 

1.3E+02 

0.0E*00 

O.OE+00 

O.OE+00 

9.0E-13 

6. IE-10 

TRICHLOROETHYLENE 

1.8E+02 

O.OE+00 

0.OE*O0 

1.8E+02 

O.OE+00 

O.OE+00 

0.0E*00 

1.7E-03 

1.2E->-00 

ARSENIC 

1.6E+00 

O.OE+00 

O.OE+00 

1.6E+00 

7.4E+00* 

O.OE+00 

7.4E+00‘ 

O.OE+00 

O.OEtOO 

COPPER 

5.7E*0i 

O.OE+00 

O.OE+00 

5.7E+04 

1.4E-03 

O.OE+00 

1.4E-03 

O.OE+00 

O.OE+00 

LEAD 

2.2E*03 

O.OE+OO 

O.OE+00 

2.2E+03 

5.9E-02 

O.OE+00 

5.9E-02 

0.OE*00 

O.OEtOO 

ZINC 

1.4E+05 

O.OE+OO 

0.OE«O0 

1 .4E+05 

1.1E-03 

O.OE+OO 

1. IE-03 

O.OE«00 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 
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2.23  SITE  SPSA-7a:  DRAINAGE  DITCHES  (formerly  Site  2-1:  Drainage  Ditches; 
EBASCO,  1987h/RIC  87216R06  and  EBASCO,  1988m/RIC  87216R06A) 

2.23.1  Site-Specific  Considerations 

Figure  SPSA-7a-l  and  Tables  SPSA-7a-l  and  SPSA-7a-2  depict  the  target  containinants  for 
Site  SPSA-7a.  Borings  3  and  44  through  47  were  included  in  this  exposure  assessment, 
consistent  with  the  South  Plants  SAR.  The  historical  search  conducted  under  the 
contaminant  assessment  revealed  that  Aldrin,  Aldrite,  bicycloheptadiene, 
hexachlorocyclopentadiene,  dicyclopentadiene,  and  xylene  were  suspected  to  be  present  in 
Site  SPSA-7a  (EBASCO,  1987h/RIC  87216R06);  however,  most  of  these  chemicals  were 
not  detected  in  the  soil  during  the  Phase  I  and  Phase  II  investigations.  According  to  site 
history,  no  other  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be 
present  in  Site  SPSA-7a  (EBASCO,  1987h/RIC  87216R06). 

2.23.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-7a  are  shown  in  Figure  SPSA-7a-l.  Table  SPSA-7a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  D 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI- A).  Table 
SPSA-7a-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.23.3  Site  Exposure  Summary 

Tables  SPSA-7a-3  through  SPSA-7a-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-7a  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


REA10/RPT0041.REA  Vl^G  9/7/90  10:37  am  spl 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-7a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 


REA10/RPT0041.REA  Vl-G  9/11/90  4:44  pm  spl 
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TABLE  SPSA  7a  1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-7a 


REA4/TBL0081.REA  VI-G  9/12/90  9:11  am 


TABLE  SPSA-7a-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-7a 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  17  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1 , 1-DICHLOROETHANE 

3.2 

02034 

12/14/88 

ALDRIN 

0.11 

02034 

12/14/88 

BENZENE 

13 

02034 

12/14/88 

CHLOROFORM 

9.9 

02034 

12/14/88 

DIISOPROPYLMETHYL  PHOSPHORATE  0.80 

02034 

12/14/88 

DIELDRIN 

0.18 

02034 

12/14/88 

DIMETHYLMETHYL  PHOSPHORATE 

2.0 

02034 

12/14/88 

ENDRIN 

0.046 

02034 

12/14/88 

ISODRIN 

0.31 

02034 

12/14/88 

PPDDE 

0.082 

02034 

12/14/88 

PPDDT 

0.11 

02034 

12/14/88 

TETRACHLOROETHYLENE 

1.7 

02034 

12/14/88 

TRICHLOROETHYLENE 

4.1 

02034 

12/1/87 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-7a-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(DB/kg) 

INDIRECT 

PPLV 

(■ig/kB) 

CUMULATIVE 

PPLV 

(■B/kg> 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.SE«00 

O.OE+OO 

1.5E+00 

0.0E400 

0.0E400 

O.OE4O0 

3.9E-08 

BENZENE 

8.6E'*^02 

0. 064^00 

8.6E402 

0.0E400 

O.OE400 

O.OE400 

5.9E-06 

CHLOROFORM 

A.OE+03 

O.OE400 

4.0E403 

O.0E40O 

O.OE+OO 

0.0E400 

6.5E-07 

PPODE 

7.AE+01 

0.0E400 

7.4E+01 

O.0E4OO 

O.0E4O0 

0.0E400 

2.7E-09 

PPDDT 

7.4E+01 

0.OE40O 

7.4E401 

0.0E400 

0.0E400 

0.0E400 

2.7E-08 

1,1-DICHLOROETHANE 

2.8E«02 

0.OE4OO 

2.8E*02 

0.0E400 

O.OE+OO 

0.OE4O0 

3.8E-10 

DIELDRIN 

1 .6E+00 

3.2E405 

1 .6E400 

3.2E-01* 

1.6E-06 

3.2E-01* 

1.8E-09 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.6E«05 

0.0E400 

6.6E405 

0.0E400 

0.0E400 

O.OE400 

7.9E-12 

DIMETHYMETHYL  PHOSPHORATE 

1.5E+05 

0.0E40O 

1 .SE+OS 

0.0E400 

0.0E400 

0.0E400 

O.OE400 

ENDRIN 

2.5E+03 

0.0E4OO 

2.5E403 

O.0E4OO 

O.OE+OO 

0.0E400 

1. IE-12 

ISOORIH 

5.8E+02 

O.OE+OO 

5.8E402 

O.OE+00 

O.OE+00 

O.OE+00 

4.5E-09 

TETRACHLOROETHYLENE 

5.1E+02 

3.3E405 

5.1E402 

5.9E-04 

9. IE-07 

5.9E-04 

3.4E-07 

TRICHLOROETHYLENE 

2.3E+03 

0 . OE+00 

2.3E403 

O.OE+00 

O.OE+OO 

O.OE^OO 

1.6E-06 

El  is  equal  to  or  exceeds  1.0E-01 


SPSA-7a-4 

EXPOSURE  EVALUATIONS  TOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1 .5E+00 

O.OE-^OO 

1.5E+00 

O.OE'^OO 

O.OE+00 

O.OE^OO 

3.9E-08 

BENZENE 

B.6E-t02 

O.OE+OO 

8.6E«02 

O.OE+00 

O.OE+OO 

O.OEtOO 

5.9E-06 

CHLOROFORM 

4.0E-»03 

O.OE+00 

4.0E+03 

O.OE+00 

O.OE'^00 

O.OE-^OO 

6.5E-07 

PPODE 

7.4E+01 

0.OE«OO 

7.4E+01 

0.0£*00 

O.OB+00 

0.0E*00 

2.7E-09 

PPDDT 

7.4E+01 

O.OE+00 

7.4E+01 

D.0E*00 

O.OE+00 

O.OE+00 

2.7E-08 

1,1-DICHLOROETHANE 

2.aE402 

O.OE+00 

2.8E*02 

0.0E*00 

O.OE+00 

O.OE+00 

3.8E-10 

DIELORIN 

1.6E+00 

3.2C+05 

1.6E+00 

3.2E-01* 

1.6E-06 

3.2E-01* 

1.8E-09 

DIISOPROPTLMETHYL  PHOSPHONATE 

6.6E+0S 

O.OE+OO 

6.6E+05 

O.OE+00 

O.0E«0O 

O.OE+00 

7.9E-12 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE+OO 

1.5E+05 

O.OEOO 

O.OEOO 

O.OE«00 

O.OE+00 

ENDRIN 

2.5E+03 

O.OE+00 

2.5E«03 

O.OEfOO 

O.0E«0O 

O.OE+00 

1. IE-12 

ISOORIN 

5.8E+02 

O.OE+00 

5.8E+02 

O.OE+00 

O.OE-tOO 

O.OE-^OO 

4.5E-09 

TETRACHLOROETHYLENE 

5.1E+02 

3.3E+05 

5.1E+02 

5.9E-04 

9. IE-07 

5.9E-04 

3.4E-07 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE+00 

O.OE+00 

0.0E*00 

1.6E-06 

El  is  equal  to  or  exceeds  1.0E-01 
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SPSA-7a-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/icg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

O.OE-^OQ 

2. IE-01 

O.OE^OO 

O.OE+00 

O.OE-^OO 

5.BE-07 

BENZENE 

1.2E+02 

O.OE+00 

1.2E*02 

O.OE+00 

0.OE*00 

O.OE+00 

8.8E-05 

CHLOROFORM 

5.6E+02 

O.OE+OO 

5.6£*02 

O.OEi-OO 

O.OE^OO 

O.OE-^OO 

9.8E-06 

PPDDE 

1.0E-»^01 

O.OE^OO 

1.0E+01 

O.OE+00 

0.0E4^00 

O.OE+00 

4. IE-08 

PPDOT 

1.0E+01 

0.0E«00 

1.0E+01 

O.OE'^00 

O.OE'^00 

O.OE^OO 

4.0E-07 

1,1-DICHLOROETHANE 

S.OE-^OI 

O.OE«0O 

3.9E*01 

O.OE«00 

O.OEt^OO 

0.0E'»00 

5.8E-09 

DIELDRIN 

2.2E-01 

2.1E+04 

2.2E-01 

2.3E*00* 

2.4E-05 

2.3E+00* 

2.8E-08 

DIISOPROPYLMETHYL  PHOSPHORATE 

2.8E'fOS 

O.OE+00 

Z.BE'tOS 

O.OE't^OO 

O.OE-i-OO 

O.OE+00 

5. IE-11 

DIMETHYMETHYL  PHOSPHONATE 

6.3E+04 

0.0E«00 

6.X*0i 

O.OE+OO 

O.OE+OO 

O.OE+00 

O.OE+00 

ENDRIN 

1.1E+03 

O.OE^OO 

1.1E«03 

O.OE+00 

O.OE+00 

0.OE-*O0 

7.2E-12 

ISOORIN 

2.5E*02 

O.OE+00 

2.5E*02 

O.OE+00 

O.OE-OO 

0.OE*O0 

2.9E-08 

TETRACHLOROETHYLENE 

7.1E*01 

5.1E+04 

7.1E+01 

4.2E-03 

5.9E-06 

4.2E-03 

5. IE-06 

TRICHLOROETHYLENE 

3.2E+02 

O.OE-^OO 

3.2E+02 

O.OE+OO 

O.OE'i^OO 

O.OE+00 

2.4E-05 

El  is  equal  to  or  exceeds  1.0E-01 
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SPSA-7a-6 

EXPOSURE  EVALUATIONS  FOR  COHMERCIAL  UORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(rng/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg! 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1 .9E+00 

O.OE*00 

1.9E+00 

O.OE+00 

O.OE+00 

0.0E4-O0 

6.4E-04 

BENZENE 

1.1E*03 

0.OE-»00 

1.1E+03 

O.OE-rOO 

O.OE'tOO 

O.OEOO 

9.6E-02 

CHLOROFORM 

5.1E*03 

O.OE-tOO 

5.1E+03 

O.OE-tOO 

O.OE^^OO 

O.OE+OO 

1. IE-02 

PPDDE 

9.3E«01 

0.OE«00 

9.3E+01 

0.0E«00 

O.OE'tOO 

O.OE+00 

4.5E-05 

PPOOT 

9.3E+01 

O.OE+00 

9.3E+01 

0.0E«00 

O.OE+00 

0.0E*00 

4.4E-04 

1,1-DlCHLOROETHANE 

3.6E«02 

O.OE«00 

3.6E«02 

O.OE+00 

O.OE+00 

0.0E*O0 

6.3E-06 

DIELDRIN 

Z.OE^OO 

s.aE+oi 

1 .9E+00 

2.5E-01* 

B.7E-03 

2.6E-01* 

3.0E-05 

DIISOPROPYLMETHrL  PKOSPHONATE 

3.7E+05 

0.0£*00 

3.7E*05 

0.DE*OO 

O.OE^OO 

O.OE^’OO 

3.9E-07 

DIHETHYMETHYL  PHOSPHONATE 

8.2E«04 

0.0£*00 

8.2E«04 

0.0E*00 

O.OE+00 

O.OE'tOO 

O.OE-tOO 

ENDRIN 

1 .4E'»03 

Q.OE+00 

1.4E«03 

O.OE*00 

O.OE+00 

O.OE+00 

5.5E-08 

ISOORIN 

3.2E*02 

O.OE'tOO 

3.2E+02 

O.OE+00 

O.OE+OO 

O.OE+OO 

2.2E-04 

TETRACHLOROETHYLENE 

6.5E+02 

2.0E+01 

2.0E+01 

4.6E-04 

1.5E-02 

1.5E-02 

5.6E-03 

TRICHLOROETHYLENE 

2.9E-03 

O.OE+00 

2.9E+03 

O.OE-rOO 

O.OE+00 

O.OE+00 

2.6E-02 

El  is  equal  to  or  exceeds  I.OE-OI 
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SPSA-7a-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(Kig/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

O.OE+00 

O.OE^OO 

1.2E-01 

O.OE-t^OO 

O.OE+00 

O.OE+OO 

2.9E-07 

1.9E-03 

BENZENE 

6.7E+01 

O.OE-^00 

O.OE-^OO 

6.7E+01 

O.OE+00 

O.OE+00 

O.OE-fOO 

4.4E-05 

2.9E-01 

CHLOROFORM 

3.1E+02 

O.OE«O0 

0.0E«00 

3.1E+02 

O.OE+00 

O.OE-i^OO 

0.OE-»OO 

4.9E-06 

3.2E-02 

PPODE 

5.7E+00 

O.OE-^OO 

O.OE+OO 

5.7E+00 

0.OE4^OO 

O.OE+OO 

O.OE-^OO 

2. IE-08 

1.4E-04 

PPODT 

5.7E+00 

0.OE4.00 

O.OE+00 

5.7E+00 

O.OE'HOO 

O.OE+00 

O.OE-tOO 

2.06-07 

1.3E-03 

1,1-DICHLOROETHANE 

2.3E+01 

O.OE+OO 

O.OE-^OO 

2.3E+01 

O.OE+00 

O.OE+00 

O.OE+00 

2.9E-09 

1.9E-05 

DIELDRIN 

1.2E-01 

4.2E+04 

1.9E+01 

1.2E-01 

4.1E+00* 

2.6E-02 

4.1E+00* 

1.46-08 

9. IE-05 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.8E404 

O.OE+00 

0,OE«00 

6.8E«04 

O.OE+00 

0.0E«00 

O.OE'fOO 

6.06-11 

3.9E-07 

OIMETHYMEIHrL  PHOSPHONATE 

1.5E+04 

0.0E*00 

O.OB*OQ 

1.5E+04 

0.0B*00 

O.OE+00 

O.OE'^00 

O.OE+00 

O.OE+00 

ENDRIN 

2.5E+02 

O.OE+00 

O.OE'i’OO 

2.5E+02 

O.OE+00 

0.OB*00 

O.OE+00 

8.3E-12 

5.5E-08 

ISODRIN 

5.9E+01 

O.OE+OO 

O.OE+00 

5.9E+01 

O.OE+00 

O.OE+00 

0.0E*00 

3.4E-08 

2.2E-04 

TETRACHLOROETHYLENE 

4.1E*01 

4.4E+04 

2.0E+01 

1.4E+01 

7.3E-03 

1.5E-02 

2.2E-02 

2.6E-06 

1.7E-02 

TRICHLOROETHYLENE 

1.8E+02 

O.OE+00 

O.OE+00 

1.8E+02 

O.OE+00 

O.OE+00 

0.0E-*00 

1.2E-05 

7.8E-02 

El  is  equal  to  or  exceeds  1.0E-01 


2-2B6 


2.24  SITE  SPSA-7b:  LAGOON  (formerly  Site  2-3;  EBASCO,  ]987i/RIC 
87006R16  and  EBASCO,  1988p/RIC  87(X)6R16A) 

2.24.1  Site-Specific  Considerations 

Figure  SPSA-7b-l  and  Table  SPSA-7b-l  depict  the  target  contaminants  for  Site  SPSA-7b. 
Borings  1  through  7,  9  through  11,  IIB,  and  12  through  19  were  included  in  this  exposure 
assessment,  consistent  with  the  South  Plants  SAR.  According  to  site  history,  the  Lagoon  is 
a  low  spot  that  fills  after  rain  storms  (EBASCO,  1987i/RIC  87(X)6R16)  and  it  was  not  used 
as  a  disposal  site.  No  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to 
be  present  in  Site  SPSA-7b. 

2.24.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-7b  are  shown  in  Figure  SPSA-7b-l.  Table  SPSA-7b-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  1  and  Phase  n 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  Methylene  chloride,  shown  in  Table  SPSA-7b-l  is  excluded  from  consideration  in 
the  exposure  analysis  for  this  site,  because  it  was  considered  a  laboratory  contaminant  in 
the  samples  analyzed.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see 
Volume  VI-A).  Based  on  available  groundwater  data  from  the  first  quaner  1987  to  the 
first  quarter  1989,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found 
(see  Volume  VI-A). 

2.24.3  Site  Exposure  Summary 

Tables  SPSA-7b-2  through  SPSA-7b-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


REA10/RPT0041.REA  VI-G  9/6/90  3;24  pm  spl 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Aldrin 

— 

— 

Direct 

Indirect 

Dir/Ind 

PPDDT 

Direct 

Indirect 

Dir/Ind 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-7b  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


REAIQ/RPT0041.REA  VI-G  9/12^90  9:09  am  spl 
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TABLB  SPSA-7b-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA  7b 


REA4ArBL0081.REA  VI-G  9/12/90  9:11  am 


SPSA-7b-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(nv/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(ag/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

2.0E+05 

1.5E*00 

3.3E-02 

2.5E-07 

3.3E-02 

O.OEtOO 

PPODE 

7.4E+01 

1.2E+07 

7.4E+01 

5.8E-05 

3.6E-10 

5.8E-05 

O.OE«O0 

PPDDT 

7.4E+01 

2.5E+07 

7.4E+01 

2.7E-02 

7.9E-08 

2.7E-02 

O.OE-tOO 

DIELORIN 

1.6E+00 

6.2E+04 

1.6E+00 

1.5E-01* 

3.8E-06 

1.5E-01* 

O.OE+00 

ARSENIC 

2.2E+01 

O.OE+00 

2.2E*01 

1.6E+00* 

O.OE+00 

1.6E+00* 

O.OE+00 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E-»06  the  calculations  iiiply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-7b-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(nig/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

2.0e*05 

1.5E+00 

3.3E-02 

2.5E-07 

3.3E-02 

O.OEvOO 

PPODE 

7.4E+01 

1.2E*07 

7  ..E+01 

5.8E-05 

3.6E-10 

5.8E-05 

0.0E«00 

PPODT 

7.4E+01 

2.5E+07 

7.4E*01 

2.7E-02 

7.9E-08 

2.7E-02 

O.OE+00 

OIELDRIN 

1.6E+00 

6.2E*04 

1.6E»00 

1.5E-01* 

3.8E-06 

1.5E-01* 

O-OE-rOO 

ARSENIC 

2.2E+01 

O.OEvOO 

2.2E+01 

1.6E+00’ 

C.0E*00 

1.6E+00* 

O.OE+00 

£/  IS  equal  to  or  exceeds  I.OE-01 


IF  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E*06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathyay  considered,  even  in  its  pure  form. 


2-261 


SPSA-7b-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2.  IE-01 

1.3E*04 

2.1E-01 

2.4E-01* 

3.7E-06 

2.4E-01* 

O.OE+00 

PPODE 

1.0E+01 

7.9E*05 

1.DE+01 

4.2E-04 

5.4E-09 

4.2E-04 

O.OE+00 

PPODT 

1.0E+01 

1.7E*06 

1.0E+01 

2.0E-01* 

1.2E-06 

2.0E-01* 

O.OE-rOO 

DIELORIN 

2.2E-01 

4.1e*03 

2.2E-01 

1.1E+00* 

5.8E-05 

1.1E+00* 

O.OE+00 

ARSENIC 

3.9E+00 

O.OE+00 

3.9E+00 

8.9E+00* 

O.OE+00 

8.9E+00* 

O.OE-rOO 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  va'ue  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  imply  that  the  contaminant 
through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-7b-5 

EXPOSURE  evaluations  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(ing/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1.9E+00 

4.0E-01 

3.3E-01 

2.6E-02 

1.2E-01* 

1.5E-01* 

O.OE+00 

PPDDE 

9.3E+01 

1.%+01 

1.6E+01 

4.6E-05 

2.2E-04 

2.7E-04 

0.0E*OO 

PPDOT 

9.3E+01 

1.9E+01 

1 .6E*01 

2. IE-02 

1.0E-01* 

1.2E-01* 

O.OE+00 

OIELDRIN 

2.0E+00 

5.8C+01 

1 .9E»00 

1.2E-01* 

4.2E-03 

1.2E-01* 

O.OE+00 

ARSENIC 

2.0E*01 

O.OE+OC 

2.0E*01 

1.8E+00* 

O.OE+00 

1.8E+00* 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 
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SPSA-7b-6 

EXPOSURE  EVALUATIONS  fOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (ng/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El  ' 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

2.6E«04 

4.0E-01 

9.0E-02 

4.2E-01* 

1.2E-01* 

5.4E-01* 

O.OE+00 

O.OE^OO 

PPDDE 

5.7E+00 

1.6E«06 

1.9£*01 

4.4E+00 

7.5E-CI4 

2.2E-04 

9.7E-04 

O.OE^OO 

0.0E<^0O 

PPODT 

5.7E+00 

3.AE«06 

1.9E+01 

4.4E«^00 

3.5E-01* 

1.0E-01* 

4.5E-01* 

0.0E«00 

O.0E«O0 

DIELDRIN 

1.2E-01 

8.3E«03 

1.9e*01 

1.2E-01 

2.0E+00* 

1.3E-02 

2.0E+00* 

0.0E«00 

O.OE+00 

ARSENIC 

1.6E*00 

0.0E«00 

O.OE+OO 

1.6E*00 

2.2E*01* 

O.OE^^OO 

2.2E+01* 

O.OE+00 

O.OE^OO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.25  SITE  SPSA-7c:  BALANCE  OF  SPSA-7  (formerly  Site  2-4;  Excavation  Pit; 
EBASCO.  1987k/RIC  87006R17;  Site  2-2:  Test  Site;  EBASCO,  l_987j/RIC 
87216R02  and  EBASCO,  1988qMlC  87216R02A;  Site  2-13:  Former  Open  Storage 
Area;  EBASCO.  19871/RIC  87216R04  and  EBASCO.  1988r/RIC  87216R04A;  Sites 
2-14a  and  2-14b;  Sanitary  Landfills;  EBASCO,  1987m/RIC  87216R05;  Section 
2-Uncontaminated  Area;  EBASCO,  1987p^C  87127R08;  Site  2-14a;  Sanitary 
Landfill;  EBASCO,  1988s/RIC  87216R05A;  South  Plants  Regional  Study  Area/South 
Plants  Manufacturing  Complex;  EBASCO,  1988z/RIC88306R01) 

2.25.1  Site-Specific  Considerations 

Figure  SPSA-7c-l  and  Tables  SPSA-7c-l  and  SPSA-7c-2  depict  the  target  contaminants  for 
Site  SPSA-7C.  Borings  3,  4,  and  5  from  South  Plants  Regional  Study  Area/South  Plants 
Manufacturing  Complex,  la  through  8a  fi'om  Sites  2-14a  and  2-14b,  Id  through  4d  from 
Site  2-13,  Ic  through  11c  from  Site  2-2,  lb  through  4b  from  Site  2-4,  21,  23,  and  33  from 
Section  2-Uncontaminated  Area,  were  included  in  this  exposure  assessment,  consistent  with 
the  South  Plants  SAR.  The  historical  search  conducted  under  the  contaminant  assessment 
identified  lead  and  hydrocarbon  fuels  as  potential  contaminants.  According  to  site  history, 
no  other  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in 
Site  SPSA-7C. 

2.25.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-7C  are  shown  in  Figure  SPSA-7c-l.  Table  SPSA-7c-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  D 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  Methylene  chloride,  shown  in  Table  SPSA-7c-l  is  excluded  from  consideration  in 
the  exposure  analysis  for  this  site  because  it  is  considered  a  laboratory  contaminant  in  the 
samples  analyzed.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see 
Volume  VI-A).  Table  SPSA-7c-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 


REA1(VRPT0041.REA  Vl<;  9/7/90  10-.48  am  spl 
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2.25.3  Site  Exposure  Summary 

Tables  SPSA-7c-3  through  SPSA-7c-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-7c  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Benzene 

•• 

• 

Dir/lnd 

Indirect 

Dir/lnd 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  i!.e  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-7C  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminant  results  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEl  value  greater  than  1; 

•  Dicyclopentadiene  (enclosed) 


REA10/RPT0041.REA  Vl-G  9/11/90  4:44  pm  spl 
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TABLE  sHSA  7c  1 

soil  CONTAMINANT  CONCEN1  RATIONS 
FOR  SITE  SPSA-7C 
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TABLE  SPSA-7C-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-7C 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  16  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

SUPONA 

0.99 

02023 

12/13/88 

TETRACHLOROETHYLENE 

1.9 

02023 

12/13/88 

TRICHLOROETHYLENE 

3.7 

02058 

01/24/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Databaee,  July  19,  1990 
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SPSA-7c'3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

O.OE+OO 

I.SEtOO 

O.OE+00 

O.OE+00 

O.OE+00 

2. IE-06 

BENZENE 

8.6E+02 

3.2E+02 

2.3Et02 

2.3E-02 

6.3E-02 

8.6E'02 

9.7E-05 

CHLORDANE 

2.0E+01 

O.OE+00 

2.0E'»01 

O.OE+00 

O.OE+OO 

O.OE'tOO 

4.7E-07 

CHLOROBENZENE 

1.6E+05 

O-OE-rOO 

1 .6Et05 

O.OE+00 

O.OE'tOO 

O.OE+00 

4.9E-06 

CHLOROFORM 

A.0E4^03 

a.OE«oo 

4.0E+03 

O.OE-rOO 

0.0E*00 

O.OE-rOO 

4.5E-06 

CHLOROPHENYLMETHYL  SULFONE 

1 .6E+05 

O.OE+00 

1 .6£«05 

O.OE+00 

O.OE-rOO 

U.OE+00 

2.9E-09 

PPDDE 

7.4E+01 

O.OE+00 

7.4E+01 

O.OE'tOO 

O.OE+00 

O.OE+00 

5.4E-08 

D I BROHOCHLOROPROPANE 

1.8E+01 

O.OE-rOO 

1.8E«^01 

O.OE+00 

O.OE+00 

O.OE+00 

8.0E-06 

1,1-OICHLOROETHANE 

2.8E«02 

O.OE^OO 

2.8E«02 

O.OE'TOO 

O.OE-rOO 

0.0E*00 

3.1E-08 

1.2-DICHLOROETHANE 

2.8E+02 

O.OE^OO 

2.aE+02 

0.0E«00 

O.OE+00 

0.OE«^O0 

1.4E-05 

1,2-DICHLOROETHYLENE 

1.7E+05 

O.OE-^OO 

1.7E+05 

O.OE-rOO 

O.OE+00 

O.OE-^OO 

O.OE+00 

D I CYCLOPENTAD  I ENE 

5.4E+04 

O.OE+00 

5.4E+04 

O.OE+00 

O.OE+00 

O.OE+00 

1.7E-03 

OlELORIK 

I.6E+00 

1.3E+04 

1.6E+00 

2.5E-01* 

3.0E-05 

2.5E-01‘ 

3.8E-08 

DI ISOPROPYLMETHYL  PHOSPHONATE 

6.6E+05 

0.0E*00 

6.6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

1.2E-10 

DIHETHYMETHYL  PHOSPHONATE 

1.5E+0S 

O.OE-rOO 

1.5E*05 

D.OE+OO 

O.OE+OO 

O-OE+OO 

O.OE*00 

ENDRIN 

2.5E-03 

O.OE+00 

2.5E+03 

O.OE+00 

D.OE+00 

O.OE+00 

4.0E-11 

ISOORIN 

5.8E-»02 

O.OE+00 

5.8E+02 

O.OE+00 

O.OE-rOO 

O.OE+00 

4.2E-08 

SUPONA 

1.2E-03 

O.OE+00 

1.2E-03 

O.OE+00 

O.OE+00 

O.OE-rOO 

3.9E-13 

TETRACHLOROETHYLENE 

5.1E»02 

0.0E*00 

5.1E-r02 

O.OE+00 

O.OE+00 

O.OE+00 

9.4E-06 

TRICHLOROETHYLENE 

2.3E+03 

0.0E-*00 

2.3E'r03 

O.OE-rOO 

O.OE+00 

O.OE+00 

3.6E-05 

COPPER 

4.2E*05 

O.OE+00 

4.2E*05 

1.3E-04 

0.0E*00 

1.3E-04 

0.0E*00 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

1.5E-04 

0.0E*00 

1.5E-04 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the 
does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered. 


contaminant 

even  in  its  pure  form. 
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SPSA-7C-4 


EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

0.0E-»00 

1 .5E+00 

O.OE+00 

O.OE+00 

O.OE+00 

2. IE-06 

BENZENE 

S.6E-»02 

3.2E+02 

2.3E+02 

2.3E-02 

6.3E-02 

8.6E-02 

9.7E-05 

CHLORDANE 

2.0E+01 

O.OE+00 

2.0E+01 

O.OE+00 

O.OE+00 

O.OE+00 

4.7E-07 

CHLOROBENZENE 

1.6E+05 

O.OE+00 

1.6E*05 

O.OE+00 

O.OE+00 

O.OE+00 

4.9E-CI6 

CHLOROFORM 

A.OE+03 

O.OE+00 

4.0E+03 

O.OE*00 

O.OE+00 

O.OE+00 

4.5E-06 

CHLOROPHENYLMETHYL  SULFONE 

1.6E+05 

O.OE+00 

1 .6e*05 

0.0E<^00 

O.OE+00 

O.OE-tOO 

2.9E-09 

PPODE 

7.4E+01 

O.OE+00 

7.4E»01 

O.OE^OO 

0.0E«^00 

O.OE^^OO 

5.4E-08 

D I BROHOCHLOROPROPANE 

i.aE+01 

O.OE-t^OO 

1 .8E+01 

O.OE+00 

O.OEi^OO 

O.OE-^OO 

8.0E-06 

1,1-DICHLOROETHANE 

2.8E+02 

O.OE+00 

2.8E*02 

O.OE+00 

O.OE^OO 

O.OE'^00 

3. IE-08 

1,2-OICHLOROETHANE 

2.8E+02 

O.OE+00 

2.8E+02 

O.OE+00 

O.OEtOO 

O.OE+00 

1.4E-05 

1,2-DICHLOROETHYLENE 

1.7E+05 

O.OE+00 

1 .7E+05 

O.OE-00 

O.OE+00 

O.OE+00 

0.0E*00 

D I  CYCLOPENTAD  I ENE 

5.4E+04 

0.0E-»00 

5.4E+04 

O.OE+00 

O.OE+00 

O.OE+00 

1.7E-03 

DIELORIH 

1.6E+00 

1.3E+04 

1.61-^00 

2.5E-01* 

3.0E-05 

2.5E-01* 

3.6E-D8 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E+05 

O.OE+00 

6.6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

1.2E-10 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE+00 

1.5E-05 

O.OE+00 

0.0E*00 

O.OE^OO 

O.OE+00 

ENDRIN 

2.5£«03 

O.OE+00 

2.5E«03 

O.OE»O0 

O.OE+OO 

0.0E*0D 

4.0E-11 

ISURIN 

5.8E+02 

O.OE-^OO 

5.8E+02 

O.OE^OO 

O.OE'i'OO 

O.OE*DD 

4.2E-08 

SUPONA 

1.2E+03 

O.OE-^OO 

1.2E+03 

O.OE+00 

0.0E*00 

O.OE*DO 

3.9E-13 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E+02 

O.OE+00 

O.OE+00 

O.OE+00 

9.4E-06 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

0.0E*00 

O.OE+00 

O.OE+00 

3.6E-05 

COPPER 

4.2E+05 

O.OE+00 

4.. £*05 

1.3E-04 

O.OE+00 

1.3E-04 

O.OE+00 

ZINC 

2.0E*06 

O.OE+00 

2.0E+06 

1.5E-D4 

0.0E*00 

1.5E-04 

O.OE*00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-7C-5 


EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(Rig/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

O.OE+00 

2. IE-01 

O.OE'^00 

O.OE+OO 

O.OE+OO 

3. IE-05 

BENZENE 

1.2E*02 

4.9E+01 

3.5E+01 

1.7E-01* 

4.0E-01* 

5.7E-01* 

1.5E-03 

CHLORDANE 

2.7E+00 

O.OE+00 

2.7E+00 

O.OE-rOO 

O.OE+00 

O.OE+OO 

7.2E-06 

CHLOROBENZENE 

6.8E404 

O.OE-^OO 

6.8E+04 

O.OE'»O0 

O.OE+00 

O.OE+OO 

3.2E-05 

CHLOROFORM 

5.6E+02 

O.OE^OO 

5.6E+02 

0.0E«00 

O.OE+00 

O.OE+OO 

6.8E-05 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

O.OE-^OO 

7.0E+04 

O.OE-»00 

O.OE+OO 

O.OE+OO 

1.9E-08 

PPODE 

1.0E+01 

O.OEtOO 

1.0E«01 

0.OE«00 

O.OE'tOO 

O.OE+OO 

8.2E-07 

0 I BROHOCHLOROPROPANE 

2.SE+00 

0.0E*OO 

2.5E+00 

0.0B*00 

O.OE+OO 

O.OE+OO 

1.2E-04 

1,1-DICHLOROETHANE 

3.9E+01 

O.OE*O0 

3.9E+01 

O.OE+00 

O.OE^^OO 

O.OE+OO 

4.7E-07 

1,2-DICHLOROETHANE 

3.9E+01 

0.0E*O0 

3.9E+01 

O.OE«00 

O.OE'TOO 

O.OE+OO 

2. IE-04 

1,2-DICHLOROETHYLENE 

7.0E+04 

O.OE+00 

7.0E*04 

O.OE^OO 

O.OE^OO 

O.OE+OO 

O.OE+OO 

01  CYCLOPENTAD  I ENE 

1.8E+04 

O.OE+00 

1.8E+04 

O.OE+00 

O.OE+OO 

O.OE+OO 

1. IE-02 

DIELDRIN 

2.2E-01 

8.7E+02 

2.2E-01 

1 .8E+00* 

4.6E-04 

1.8E+00+ 

5.8E-07 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.8E+05 

O.OE+00 

2.8E+05 

O.OE+00 

O.OE+OO 

O.OE+OO 

7.6E-10 

DIMETHYMETHYL  PHOSPHONATE 

6.3E+04 

O.OE+00 

6.3E+04 

O.OE^-OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENORIN 

1.1E+03 

O.OE+00 

1.1E+03 

0.OE*OO 

O.OE+OO 

O.OE+OO 

2.6E-10 

ISOORIN 

2.5E+02 

O.OE+00 

2.5E*02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.7E-07 

SUPONA 

5.3E+02 

O.OE+00 

5.3E+02 

O.OE^OO 

O.OE+OO 

O.OE+OO 

2.5E-12 

TETRACHLOROETHYLENE 

7.1E+01 

O.OE+00 

7.1E+01 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.4E-04 

trichloroethylene 

3.2E+02 

0.0E*OO 

3.2E*02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.4E-04 

COPPER 

2.5E*05 

O.OE^OO 

2.5E+05 

2.2E-04 

O.OE+OO 

2.2E-04 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+00 

1.1E+06 

2.9E-04 

O.OE+OO 

2.9E-04 

O.OE+OO 

El  is  equal  to  or  exceeds  l.OE-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  iiiply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-7C-6 

EXPOSURE  EVALUATIONS  FOR  COMHERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1 .9E+00 

O.OE-^OO 

1.9E*00 

O.OE+OO 

O.OE+00 

O.OE-t^OO 

1.6E-03 

BENZENE 

1.1E«^03 

4.9E'01 

4.9E-01 

1.8E-02 

4.1E+01* 

4.1E+01* 

7.6E-02 

CHLORDANE 

2.5E+01 

O.OE-^OO 

2.SE+01 

O.OE'^00 

O.OE-^OO 

O.OE+00 

3.7E-04 

CHLOROBENZENE 

e.aE-^CK 

O.OE+00 

S.8E«04 

O.OE'^00 

O.OE+00 

O.OE+OO 

1.2E-02 

CHLOROFORM 

5.1E+03 

O.OE'fOO 

5.1E+03 

O.OE-^OO 

0.OE«O0 

O.OE+OO 

3.6E-03 

CHLOROPHENYLMETHYL  SULFONE 

9.1E+0A 

O.OE^OO 

9.1E+04 

O.OE'^00 

0.OE«00 

O.OE^^OO 

7.0E-06 

PPOOE 

9.3E+01 

O.OE^OO 

9.3E*01 

0.0E«^00 

O.OE'^OO 

O.OE-^OO 

4.3E-05 

D I BRCHOCHLOROPROPANE 

2.3E+01 

O.OE-^OO 

2.3E+01 

O.OE+00 

O.OE+00 

O.OE't'OO 

6.3E-03 

1,1-DICHLOROETHANE 

3.6E'^02 

O.OE-^OO 

3.6E+02 

0.0E«^00 

0.0E«00 

O.OE«O0 

2.4E-05 

1,2-DICHLOROETHANE 

3.5E+02 

O.OE+00 

3.5E+02 

O.OE+00 

O.OE+00 

O.OE'^00 

1. IE-02 

1,2-DICHLOROETHYLENE 

9.2E+04 

O.OE+00 

9.2E*04 

O.OE^OO 

O.OE+00 

O.OE-^OO 

O.OE+00 

DICYCLOPENTAOIENE 

1.7E*04 

O.OE+00 

1.7E+04 

O.OE+00 

O.OE+00 

O.OE+00 

4.1E+00 

DIELORIN 

2.0E*00 

5.8E+01 

1.%*00 

2.0E-01* 

7.0E-03 

2. IE-01* 

3.0E-05 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E+05 

O.OE+00 

O.OE+00 

O.OE+00 

2.8E-07 

DIMETHYMETHYL  PHOSPHONATE 

8.2E'»04 

0.0E4^00 

8.2E+04 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

ENDRIN 

1.4E+03 

O.OE+00 

1 .4E+03 

O.OE'^00 

O.OE+00 

0.OE*O0 

9.4E-08 

ISCORIN 

3.2E*02 

O.OE+00 

3.2E+02 

O.OE^OO 

O.OE4O0 

0.0E*00 

9.9E-05 

SUPONA 

6.9E+02 

O.OE+00 

6.9E+02 

O.OE+00 

O.OE+00 

O.OEfOO 

9.3E-10 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE+00 

6.5E*02 

O.OE+00 

0.0E*00 

O.OE+00 

7.4E-03 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+00 

2.9E+03 

O.OE+00 

0.0E«00 

O.OE+00 

2.8E-02 

COPPER 

1.8E+0S 

0.OE*0O 

1.8E+05 

3. IE-04 

O.OE-^00 

3. IE-04 

O.OE*00 

ZINC 

7.8E+05 

O.OE+00 

7.8E+05 

3.8E-04 

O.OE+00 

3.8E-04 

O.OE*00 

El  is  equal  to  or  exceeds  1.0E-01 
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SPSA-7C-7 

EXPOSURE  EVALUATIONS  TOR  INDUSTRIAL  UORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(ing/lcg} 

INDIRECT 

OSVl  ESVI 

(MB/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

Emg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

O.OE'^00 

O.OE-^OO 

1.2E-01 

O.OE+00 

0.OE«^O0 

0.0E«00 

1.5E-05 

4.9E-03 

BENZENE 

6.7E+01 

4.3E'»01 

4.9E-01 

4.8E-01 

3.0E-01* 

4.2E+01* 

4.2E+01* 

7.3E-04 

2.3E-01 

CHLOROANE 

1.5E+00 

O.OE-tOO 

O.OE+00 

1.5E+00 

O.OE+00 

O.OE^OO 

0  OE+OO 

3.6E-06 

1.1E-03 

CHLOROBENZENE 

1.5E+04 

O.OE+00 

O.OE+00 

1.5E+04 

O.OE'^00 

O.OE+00 

O.OE-^OO 

3.7E-05 

1.2E-02 

CHLOROFORM 

3.1E+02 

O.OE^OO 

0.0E>00 

3.1E+02 

O.OE-^OO 

0.0E*00 

0. OE+OO 

3.4E-05 

1.1E-02 

CHLOROPHENYLHETHYL  SULFONE 

1.7E+04 

O.OE+00 

O.OE+00 

I.TE+IX 

O.OE+OO 

0.0E«^00 

0. OE+OO 

2.2E-08 

7.0E-06 

PPDDE 

5.7E+00 

O.OE^OO 

O.OE+00 

5.7E+00 

O.OE+OO 

O.OE-^OO 

0. OE+OO 

4. IE-07 

1.3E-04 

D I BRCNOCHLOROPROPANE 

^ .4E400 

O.0E«O0 

0.0E«00 

1.4E4^00 

O.OE^OO 

O.OE^OO 

O.OE+00 

6.0E-0S 

1.9E-02 

1,1-DICHLOROETtrANE 

2.3E+01 

O.OE^OO 

0.0E«00 

2.3E*01 

O.OE'^OO 

O.OE-^OO 

0. OE+OO 

2.3E-07 

7.3E-05 

1,2-DICHLOROETHANE 

2.2E*01 

0.0E-»00 

O.OE«00 

2.2E+01 

O.OEi-OO 

O.OE+00 

0. OE+OO 

1.  IE-04 

3.3E-02 

1,2-DICHLOROETHYLENE 

I .7E+04 

O.OE^OO 

O.OE+00 

1.7E*04 

O.OE+00 

O.OE+00 

0. OE+OO 

P.  OE+OO 

0. OE+OO 

DICYCLOPENTADIENE 

1 .2E+03 

O.OE+00 

O.OE+00 

1.2E+03 

O.OE+00 

O.OE+00 

0. OE+OO 

1.3E-02 

4.1E+00 

DIELDRIN 

1.2E-01 

1.8E+03 

1.9E+01 

1.2E-01 

3.3E+00* 

2. IE-02 

3.3E+00* 

2.9E-07 

9.0E-05 

DI ISOPROPYLMETHYL  PHOSPHORATE 

6.8E+04 

O.OE+00 

O.OE+00 

6.8E+04 

O.OE+00 

O.OE+00 

0. OE+OO 

8.8E-10 

2.8E-07 

DIMETHYMETHYL  PHOSPHONATE 

1.5E>04 

O.OE+00 

O.OE+00 

1.5E+04 

O.OE+00 

O.OE+00 

0. OE+OO 

0.  OE+OO 

0. OE+OO 

ENDRIN 

2.5E+02 

O.OE+00 

O.OE+00 

2.5E*02 

0.DE*00 

O.OE+00 

0. OE+OO 

3.0E-10 

9.4E-08 

isxrin 

5.9E401 

O.OE-»0O 

O.OE-^OO 

5.9E*01 

O.OE+00 

O.OE+OO 

D.OE+OO 

3.2E-07 

9.9E-05 

SUPONA 

1.3E+02 

0.OE*00 

O.OE+00 

1.3E+02 

O.OE'^00 

0.0E«^00 

0. OE+OO 

3.0E-12 

9.3E-10 

TETRACHLOROETKYLENE 

4.1E*01 

O.OB*00 

O.OE+00 

4.1E*01 

O.OE+00 

O.OE+00 

0.  OE+OO 

7. IE-05 

2.2E-02 

trichloroethylene 

1.8E*02 

O.OE*O0 

O.0E»OO 

1.8E+02 

O.OE+00 

O.OE+00 

0.  OE+OO 

2.7E-04 

8.4E-02 

.-PPER 

5.7E*04 

O.OE+00 

O.OE^OO 

5.7E+04 

9.5E-04 

O.OE+00 

9.5E-04 

0. OE+OO 

D.OE+OO 

ZINC 

1.4E+05 

O.OE+00 

O.0E*OO 

1 .4E+05 

2.2E-03 

O.OE+00 

2.2E-03 

0. OE+OO 

0. OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


2.26  SITE  SPSA-8a:  SANITARY  LANDFILL  (formerly  Sites  2- 14a  and  2-14b: 

Sanitary  Landfills;  EBASCO,  1987m/RIC  87216R05;  and  Site  2-14: 

Sanitary  Undfill;  EBASCO,  1988s/RIC  87216R05A) 

2.26.1  Site-Specific  Considerations 

Figure  SPSA-8a-l  and  Tables  SPSA-8a-l  and  SPSA-8a-2  depict  the  target  contaminants  for 
Site  SPSA-8a.  Borings  2,  4,  and  6  through  24  were  included  in  the  exposure  assessment, 
consistent  with  the  South  Plants  SAR.  The  historical  search  conducted  under  the 
contamination  assessment  revealed  that  waste  sand  contaminated  with  Atrazine,  benzene, 
chlorobenzene,  toluene,  and  xylene  was  disposed  at  and  later  removed  from  Site  SPSA-8a 
(EBASCO,  1987m/RIC  87216R05);  however,  these  chemicals  were  not  detected  in  soils 
during  the  Phase  I  and  Phase  II  investigations.  According  to  site  history,  no  other 
chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
SPSA-8a  (EBASCO,  1987m/RIC  87216R05). 

2.26.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-8a  are  shown  in  Figure  SPSA-8a-l.  Table  SPSA-8a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  D 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  Methylene  chloride,  shown  in  Table  SPSA-8a-l,  is  excluded  from  consideration  in 
the  exposure  evaluations  for  this  site  because  it  is  a  suspected  laboratory  contaminant  in 
the  samples  analyzed.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see 
Volume  VI-A).  Table  SPSA-8a-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 

2.26.3  Site  Exposure  Summary 

Tables  SPSA-8a-3  through  SPSA-8a-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-8a  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
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quantity.  The  COCs  are  sununarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Chlordane 

Direct 

Direct 

Direct 

Direct 

Dir/Ind 

PPDDT 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

DirAnd 

Hexachlorocyclo- 

pentadiene 

Dir/Tnd 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Isodrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Note;  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-8a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEl  values  less  than  1. 
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TABLK  SPSA  8a  1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-8a 
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TABLE  SPSA-8a-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-8a 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  18  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

ALDRIN 

0.11 

02037 

12/14/88 

CARBON  TETRACHLORIDE 

1.4 

02037 

12/14/88 

CHLOROFORM 

3.7 

02037 

12/14/88 

CHLORDANE 

2.1 

02037 

12/14/88 

DIISOPROPYLMETHYL  PHOSPHONATE  0.56 

02037 

12/14/88 

DIELDRIN 

5.3 

02037 

12/2/87 

ISODRIN 

0.24 

02037 

12/14/88 

PPDDE 

0.072 

02037 

12/14/88 

SUPONA 

1.6 

02037 

12/14/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-8a-3 

EXPOSURE  EVALUATIOKS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

a.SE-^OA 

1 .5E+00 

5.3E*01* 

9. IE-04 

5.3E*01» 

3.0E-07 

CARBON  TETRACHLORIDE 

2.0t*02 

O.OE+00 

2.0E*02 

O.OE'tOO 

O.OEi-OO 

O.OE'tOO 

8. IE-05 

CHLOROANE 

2.0E-r01 

1.0E«06 

Z.OE'^OI 

4.1E+01* 

8.4E-05a 

4.1E+01* 

O.OE+00 

CHLOROFORM 

A.OE+03 

O.OE-t^OO 

4.0E+03 

O.OE+00 

O.OE*00 

O.OE+OO 

1.8E-06 

PPDDE 

7.4E+01 

5.3E+06 

7.4£*01 

1. IE-03 

1.5E-08 

1. IE-03 

1.8E-08 

PPODT 

7.4E+01 

1.0E+06 

7.4E+01 

1.4E-01* 

8.9E-07a 

1.4E-01* 

O.OE-rOO 

DIELDRIN 

1.6E+00 

1.0E+06 

T.6E'i^OO 

1.9E+03* 

7.5E-02a 

1 .9E*03* 

O.OE+00 

DIISOPROPTLMETHYL  PHOSPHONATE 

6.6E+05 

O.OE^^OO 

6.6E«05 

O.OE'^OD 

O.OE+OO 

O.OE-rOO 

4.2E-11 

ENDRIN' 

2.5E-03 

1.0E+06 

2.5E+03 

8.TE-03 

6.2E-07S 

8. IE-03 

O.OE+00 

HEXACHLOROCrCLOPENTAD I ENE 

1.7E*a4 

<.5E*02 

4.4E+02 

1.8E-01* 

6.7E+00* 

6.9E+00* 

O.OE+OO 

ISOORIN 

5.8E-r02 

1.0E»06 

5.8E+02 

8.6E-01* 

7.9E-05a 

8.6E-01* 

O.OE+OO 

SUPONA 

1.2E*03 

0.0E4^00 

1.2E+03 

O.OE+00 

0.0E*00 

O.OE+00 

1.9E-13 

ARSENIC 

2.2E*01 

O.OE-^OO 

2.2E+01 

9.7E-01* 

O.OE+00 

9.7E-01* 

O.OE+OO 

COPPER 

4.2E+05 

O.OE-rOO 

4.2E*05 

9.3E-05 

O.OE+00 

9.3E-05 

O.OE+OO 

MERCURY 

3.3E+03 

0.0E*00 

3.3E*03 

3.3E-04 

O.OErOO 

3.3E-04 

O.OE+OO 

ZINC 

2.0E+06 

O.OEtOO 

2.0E+06 

5.0E-05 

O.OE+00 

5.0E-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  Tlux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pore  form. 
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SPSA-8a-4 


EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

Cl#fULATIVE 

PPLV 

(mg/ kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

8.8E'r04 

1.5E+00 

5.3E+01* 

9. IE-04 

5.3E4-01* 

3.0E-07 

CARBON  TETRACHLORIDE 

2.0E*02 

O.OE+00 

2.0E«02 

O.OE+00 

O.OE-rOO 

O.OE-^OO 

8.1E-05 

CHLORDANE 

Z.OE-fOl 

1.0E+06 

2.0E+01 

4.1E+01* 

8.4E-05a 

4.1E+01* 

O.OE-^OO 

CHLOROFORM 

4.0E*03 

O.OE^OO 

4.0E*03 

O.OE'tOO 

O.OE+OO 

O.OE-rOO 

1.8E-06 

PPODE 

7.4E+01 

5.3E+06 

7.4E+01 

1. IE-03 

1.5E-08 

1. IE-03 

1.8E-08 

PPDDT 

7.4E+01 

1.0E+06 

7.4E+01 

1.4E-01* 

8.9E-07a 

1.4E-01* 

O.OE-rOO 

DIELDRIN 

l.bE-fOO 

I.0E4^06 

1.6E«00 

1.9E+03* 

7.5E-02a 

1.9E4-03* 

O.OE+OO 

OIISOPROPYLMETHYL  PHOSPHONATE 

6.6E'»05 

O.OE+00 

6.6E+05 

0.084-00 

O.OE-rOO 

O.OE-^OO 

4.2E-11 

ENORIN 

2.5E+03 

1.0E+06 

2.5E+03 

8. IE-03 

6.2E-07a 

8. IE-03 

O.OE+OO 

HEXACHLOROCYCLOPENTADIENE 

1.7E+04 

4.5E+02 

4.4E+02 

1.8E-01* 

6.7E400* 

6.9E-400* 

0.OE4-00 

ISOORIN 

5.8E+02 

1.0E+06 

5.8E+02 

8.6E-01* 

7.9£-05a 

8.6E-01* 

0.0E400 

SUPONA 

1.2E+03 

O.OE+00 

1.2E+03 

O.OE400 

O.OE+OO 

O.OE+00 

1.9E-13 

ARSENIC 

2.2E+01 

O.OE+00 

2.2E+01 

9.7E-01* 

0.0E400 

9.7E-01* 

0.0E400 

COPPER 

4.2E+05 

O.OE-^OO 

4.2E+05 

9.3E-05 

O.OE4O0 

9.3E-05 

O.OE-rOO 

MERCURY 

3.3E+03 

O.OE+00 

3.3E*03 

3.3E-04 

O.OE+00 

3.3E-04 

O.OE+00 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

5.0E-05 

O.OE+00 

5.0E-05 

O.OE4-00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  nor  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-88-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

<mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

S.aE'»03 

2. IE-01 

3.9E+02* 

1.4E-02 

3.9E402* 

4.5E-06 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE^OO 

2.7E401 

0.0E400 

O.OE+00 

O.OE+OO 

1.2E-03 

CNLORDANE 

2.7E+00 

I.OE-^O^ 

2.7E400 

3.0E+02* 

1 .3E-03a 

3.0E+02* 

O.OE+00 

CHLOROFORM 

S.bE-rOZ 

O.OE-rOO 

5.6E402 

0.0E400 

0.0E400 

O.OE+OO 

2.7E-05 

PPDOE 

1.0E+01 

3.5E+05 

1 .OE*01 

S.OE-03 

2.3E-07 

8.0E-03 

2.7E-07 

PPODT 

1.0E+01 

1 .OE+06 

1.0E+01 

9.8E-01* 

1.3E-05a 

9.8E-01* 

O.OE+00 

DIELDRIN 

2.2E-01 

2.7E+03 

2.2E-01 

1 .*8*04* 

I.IE+OO* 

1 .4E404* 

0.0E400 

DIISOPROPYLMETHYL  PHOSPHORATE 

2.8E+0S 

O.OE-^OO 

2.8E405 

0.0E400 

0.0E400 

O.OE+OO 

2.7E-10 

ENDRIN 

1.1E+03 

1.0E«06 

1.1E403 

1.9E-02 

4.0E-06a 

1.9E-02 

0.OE400 

HEXACHLOROCYCLOPENTADIENE 

5.7E+03 

1.6E+02 

1.6E402 

5.3E-01* 

1.9E401* 

1.9E+01* 

O.OE+00 

ISOORIN 

2.5E+02 

1.0E406 

2.5E402 

2.0E+00* 

5.1E-04a 

2.0E+00* 

O.OE+00 

SUPONA 

5.3E+02 

0.OE40O 

5.3E+02 

O.OE+OO 

O.OE+00 

O.0E*00 

1.2E-12 

ARSENIC 

3.9E+00 

O.OE+00 

3.9E+00 

5.3E+00* 

O.OE+00 

5.3E400* 

O.OE+00 

COPPER 

2.5E+05 

O.OE+00 

2.5E+05 

1.6E-04 

O.OE+OO 

1.6E-04 

O.OE+DO 

MERCURY 

2.0E+03 

O.OEfOO 

2.0E403 

5.6E-04 

O.OE+00 

5.6E-04 

O.OE+OO 

ZINC 

1.1E+06 

0.0E400 

1.1E406 

9.5E-05 

O.OE+DO 

9.5E-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  itig/kg  (See  volume  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA~8a-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

JIUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1.9E«00 

1.3E«02 

1.9E«00 

4.2E+01* 

6.4E-01* 

4.3E*01* 

S.6E-04 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE^OO 

2.S£*DZ 

O.OE+00 

0.0E*00 

0.OE*OO 

1.5E-01 

CHLORDANE 

2.5E+01 

1.0E406 

2.5E*01 

3.2E+01* 

5.9E-02a 

3.2E+01* 

O.OE+OO 

CHLOROFORM 

5.1E*03 

O.OE+00 

5.1E+03 

O.OE'tOO 

O.OE*00 

O.OE*00 

3.4E-03 

PPODE 

9.3E*01 

1.9E+01 

1.6E«01 

8.8E-04 

4.2E-03 

5. IE-03 

3.4E-0S 

PPODT 

9.3E+01 

1.9E+01 

1.6E+01 

1. IE-01* 

5. IE-01* 

6.2E-01* 

O.OE+OO 

DIELDRIN 

2.0E«00 

5.8E+01 

1 .9E*00 

1.5E+03* 

5.2E+01* 

1 .6E+03* 

O.OE+OO 

OlISOPROPTLNETHrL  PHOSPHONATE 

3.7E*05 

0.0B*00 

3. ^+05 

0.0E*00 

0.0E*00 

0.OE*OO 

2.4E-07 

ENDRIN 

1.4E+03 

:.0E*06 

1.3E+03 

1.5E-02 

1.3E-03a 

1.6E-02 

O.OE+OO 

HEXACHLOROCYCLOPENTAO I ENE 

5.5E+03 

2.8E-01 

2.BE-01 

5.5E-01* 

1.1E+04* 

1.1E+04* 

O.OE+OO 

ISOORIN 

3.2E*02 

3.0E»'03 

2.9E*02 

1 .6E+00* 

1.6E-01* 

1.7E+00* 

O.OE+OO 

SUPONA 

6.9E+02 

O.OE+00 

6.9E+02 

O.OE+00 

O.OE*O0 

O.OE+OO 

1. IE-09 

ARSENIC 

2.0E+01 

O.OE+00 

2.0E+01 

1 .  1E+00* 

O.OE+00 

1.1E+00* 

O.OE+OO 

COPPER 

I.SE'tOS 

O.OE+00 

1.8£*0S 

2.2E-04 

O.OE+00 

2.2E-04 

O.OE+OO 

MERCURY 

1.AE+03 

0.0E*00 

1 .4E+03 

7.9E-04 

0.OE*OO 

7.9E-04 

O.OE+OO 

ZINC 

7.8E+05 

O.OE+00 

7.8E+05 

1.3E-04 

O.OE*00 

1.3E-04 

O.OE+OO 

This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminar  is  considered  to  be  equal  to  pure  compound. 
The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volime  VI -A). 


El  is  equal  to  or  exceeds  1.0E-01 
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SPSA-8a-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/ kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (lag/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALORIN 

1.2E-01 

1.2E-»(K 

4.2E+01 

1.2E-01 

6.9E+02* 

1 .9E+00* 

6.9E+02* 

2.2E-06 

1.7E-03 

CARBON  TETRACHLORIDE 

1.5E*01 

O.OE^OO 

O.OE+OO 

1.5E+01 

O.OE'YOO 

O.OE*00 

O.OE+00 

6.1E-04 

4.6E-01 

CHLORDANE 

1.5E+00 

1.3E'y06 

S.2E+00 

1.2E+00 

5.3E+02* 

1.5E+02* 

6.8E+02* 

O.OE+00 

O.OE+00 

CHLOROFORM 

3.1E+02 

O.OE+OO 

0.OE«OO 

3.1E+02 

O.OE+00 

O.OE*00 

O.OE+00 

1.4E-05 

1.0E-02 

PPDDE 

5.7E+00 

7.1E+05 

1.9E+01 

4.4E-Y00 

1.4E-02 

4.2E-03 

1.9E-02 

1.3E-07 

1.0E-04 

PPOOT 

5.7E+00 

1 .5E+06 

1.9E+01 

4.4E+00 

1.7E+00* 

5. IE-01* 

2.3E+00* 

O.OE+00 

O.OE+00 

DIELDRIN 

1.2E-01 

5.3E+03 

1.9E+01 

1.2E-0T 

2.5E+04* 

1.6E+02* 

2.5E+04* 

O.OE+00 

O.OE+00 

DI ISOPROPYLMETHYL  PHOSPHONATE 

6.8EY04 

O.OEY-OO 

O.OE+00 

6.8E-Y04 

O.OE+OO 

O.OE*O0 

0.0E*00 

3. IE-10 

2.4E-07 

ENDRIN 

2.5E+02 

I.OE-YOb 

I.OE-YOb 

2.5E+02 

7.9E-02 

1.3E-03a 

8.0E'02 

0.0E*00 

O.OE+00 

HEXACHLOROCYCLOPENTAO I ENE 

3.8E*02 

6.0E-Y01 

8.3E-01 

8.2E-01 

7.8E+00* 

3.6E+03* 

3.7E+03* 

0.0E*00 

O.OE+00 

ISOORIN 

5.9E+01 

8.5E+05 

3.0E+03 

5.8E+01 

8.4E+00* 

1.7E-01* 

8.6E+00* 

O.OE+00 

O.OE+OO 

SUPONA 

1.3E+02 

O.OE+00 

O.OE+00 

1.3E+02 

O.OE+00 

O.OE+00 

O.OE+00 

1.4E-12 

1. IE-09 

ARSENIC 

1.6E+00 

O.QE+00 

O.0E*OO 

1.6E+00 

1.3E+01* 

O.OE+00 

1.3E+01* 

0.0E*00 

O.OE+OO 

COPPER 

5.7E+04 

O.OE+00 

0.0E*OO 

5.7E+04 

6.8E-04 

0.0E*00 

6.8E-04 

0.0E*00 

0.OE*OO 

MERCURY 

4.5E*02 

O.OE+00 

O.OE+00 

4.6E+02 

2.4E-03 

O.OE+00 

2.4E-03 

O.OE+00 

0.0E*00 

ZINC 

1.4E+05 

O.OE+00 

O.OE+00 

1 .4E+05 

7.2E-04 

O.OE+00 

7.2E-04 

O.OE+00 

O.OE+OO 

a;  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  or>e-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
1.00E+06  mg/kg  (See  volume  VI -A). 

•:  El  is  equal  to  or  exceeds  l.OE-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.27  SITE  SPSA-8b;  DRAINAGE  DITCHES  (formerly  Site  2-1:  Drainage  Ditches; 
EBASCO,  1987h/RIC  87216R06  and  EBASCO,  1988m/RIC  87216R.06A; 

Section  1 -Uncontaminated  Area;  EBASCO,  1987o/RIC  87127R06; 

Section  1-Nonsource  Area;  UNC;  EBASCO,  1988x/RIC  87127R06A) 

2.27.1  Site-Specific  Considerations 

Figure  SPSA-8b-l  and  Tables  SPSA-8b-l  and  SPSA-8b-2  depict  the  target  contaminants  for 
Site  SPSA-8b.  Although  this  site  was  included  in  the  overall  contaminant  assessment  for 
the  SPSA,  only  Borings  9,  11,  17,  18,  and  28  were  included  in  this  exposure  assessment, 
consistent  with  the  South  Plants  SAR.  The  historical  search  conducted  under  the 
contaminant  assessment  revealed  that  this  site  was  a  drainage  ditch  used  to  carry  surface 
runoff  and  process  water  from  the  South  Plants  complex  (EBASCO,  1987h/RIC  87216R06; 
EBASCO,  1988m/RIC  87216R06A;  EBASCO,  1987o/RIC  87127R06;  EBASCO,  1988x/RlC 
87127R06A).  Therefore,  many  of  the  chemicals  from  the  RMA  target  contaminant  list 
were  suspected  to  be  present  in  Site  SPSA-8b. 

2.27.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-8b  are  shown  in  Figure  SPSA-8b-l.  Table  SPSA-8b-l  summarizes  the  maximum 
concenp-ations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  limits  for  organic  contaminants  from  the  Phase  I  and 
Phase  II  investigations.  The  boring  number  and  depth  where  the  maximum  value  was 
observed  are  shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see 
Volume  VI-A).  Table  SPSA-8b-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 

2.27.3  Site  Exposure  Summary 

Tables  SPSA-8b-3  through  SPSA-8b-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-8b  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


REAl(yRPT0041.REA  VI^G  9/7/90  10:51  am  spl 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-8b  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 


REAKVRPTOtMl.REA  VI-G  9/11/90  4:46  pm  spl 
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TABLE  SPSA-8b->2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA>8b 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  18  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

ALDRIN 

0.11 

02037 

12/14/88 

CARBON  TETRACHLORIDE 

1.4 

02037 

12/14/88 

CHLOROFORM 

3.7 

02037 

12/14/88 

CHLORDANE 

2.1 

02037 

12/14/88 

DIISOPROPYLMETHYL  PHOSPHONATE  0.56 

02037 

12/14/88 

DIELDRIN 

5.3 

02037 

12/2/87 

ISODRIN 

0.24 

02037 

12/14/88 

PPDDE 

0.072 

02037 

12/14/88 

SUPONA 

1.6 

02037 

12/14/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-Sb-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(■g/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

_  CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1  .SE-^OO 

2.2E4^05 

I.SE-^OO 

6.7E+01* 

4.5E-04 

6.7E-I-01* 

1.0E-07 

CARBON  TETRACHLORIDE 

2.0E«02 

O.OE+OO 

2.0E'i^02 

O.OE+00 

O.OE+00 

O.OE+00 

2.7E-05 

CHLORDANE 

2.0E+01 

O.OE-^OO 

2.0E+01 

O.OE+00 

0.0E«00 

O.OE+OO 

8.6E-08 

CHLOROFORM 

4.0E^03 

O.OE-rOO 

4.0E+03 

O.OE-^OO 

O.OE+00 

O.OE^^OO 

6. IE-07 

CHLOROPHENYLMETHYL  SULFONE 

1.6E-»0S 

4.2E'r06 

1 .6E+05 

2.4E-06 

9.6E-08 

2.SE-06 

0.0E»O0 

PPODE 

7.4E+01 

1 .4E+07 

7.4E+01 

9.4E-05 

4.9E-10 

9.4E-05 

6.0E-09 

PPDOT 

7.4E+01 

3.1E+07 

7.4E+01 

3. IE-03 

7.4E-09 

3. IE-03 

O.OE+00 

OIELDRIN 

1.6E-»00 

t.0E«06 

1.6E«0O 

6.4E+01* 

1.2E-03a 

b.AE-^OI* 

O.OE+00 

OIISOPROPYLHETHYL  PHOSPHORATE 

6.6E-fOS 

O.OE-^OO 

6.6E'i'05 

O.OE-^OO 

0.0E«00 

O.OE+00 

1.4E-11 

ENORIN 

2.5E«03 

8.1E+07 

2.5E+03 

1.3E-05 

4. IE-10 

1.3E-05 

O.OE+00 

ISOORIN 

5.8E+02 

1 .8E+07 

5.8E+02 

3.8E-04 

1.2E-08 

3.8E-04 

8.6E-09 

SUPONA 

1.2E*03 

O.OE-rOO 

1.2E+03 

O.OE+00 

O.OE+00 

O.OE+00 

6.2E-14 

COPPER 

4.2E+05 

O.OE^OO 

4.2E*05 

1.0E-04 

O.OE-rOO 

1.0E-04 

0.0E*00 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

9. IE-03 

O.OE-rOO 

9.1E-03 

O.OE+00 

MERCURY 

3.3E*03 

O.OE+00 

3.3E+03 

1.8E-04 

O.OE+OO 

1.8E-04 

O.OE+00 

ZINC 

2.0E+06 

O.OE-^OO 

2.0E-r06 

5.0E-05 

O.OE+00 

5.0E-05 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-8b-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

2.2E+05 

1.5E*00 

6.7E+01* 

4.5E-04 

6.7E+01* 

1.0E-07 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE-rOO 

2.0E'r02 

O.OE+00 

O.OE-rOO 

O.OE'i^OO 

2.7E-05 

CHLORDANE 

2.0E+01 

O.OE+00 

2.0E+01 

O.OE'^00 

O.OE'tOO 

O.OE+00 

8.6E-08 

CHLOROFORM 

4.0E+03 

O.OE+00 

4.0E+03 

O.OE-rOO 

O.OE«00 

O.OE^^OO 

6. IE-07 

CHLOROPHENYLMETHYL  SULFONE 

1.6E+05 

A.2E«06 

1.6E+05 

2.4E-06 

9.6E-08 

2.5E-06 

O.OE+00 

PPDDE 

7.4E+01 

1.4E+07 

7.4E+01 

9.4E-05 

4.9E-10 

9.4E-05 

6.0E-09 

PPODT 

7.4E+01 

3.1E+07 

7.4E+01 

3.  IE-03 

7.4E-09 

3.1E-03 

O.OE-rOO 

DIELORIN 

1.6E+00 

1.0E>06 

1. 68-^00 

6.4E+01* 

1.2E-03a 

6.4E+01* 

O.OE-rOO 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

O.OE+00 

6.6E+05 

O.OE+00 

O.OEfOO 

O.OE+00 

1.4E-11 

ENORIN 

2.5E+03 

8.1E+07 

2.5E+03 

1.3E-05 

4.1E-10 

1.3E-05 

O.OE+OO 

ISOORIN 

5.8E+02 

1 .8E+07 

5.8E+02 

3.8E-04 

1.2E-08 

3.8E-04 

8.6E-09 

SUPONA 

1.2E-r03 

O.OE+00 

1.2E+03 

O.OE+00 

O.OE-rOO 

O.OE+00 

6.2E-14 

COPPER 

4.2E+05 

O.OE+00 

4.2E+05 

1.0E  04 

O.OE+00 

1.0E-04 

O.OE+00 

LEAD 

1.5E+0A 

O.OE+00 

1.5E*04 

9. IE-03 

O.OE+00 

9. IE-03 

O.OE+OO 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

1.8E-04 

O.OE+00 

1.8E-04 

O.OE+00 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

5.0E-05 

O.OE+00 

5.0E-05 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pore  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/ltg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-8b>5 

EXPOSURE  EVALUATIOMS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2.1E-01 

I.SEi-OA 

2. IE-01 

4.8£*02« 

6.8E-03 

4.8E*02« 

1.5E-06 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE^OO 

2.7E+01 

O.OE«^O0 

O.OE+00 

O.OE+OO 

4. IE-04 

CHLORDANE 

2.7E+00 

O.OE^OO 

2.7E+00 

O.OE'tOO 

O.OEi-OO 

O.OEeOO 

1.3E-06 

CHLOROFORM 

5.6E+02 

0.0E«^00 

5.6E+02 

0.0E«^00 

0.0E<^00 

0.0E«00 

9.2E-06 

CHLOROPHENYLHETHYL  SULFONE 

7.0E«04 

1.7E'»06 

6.7E40A 

5.7E-06 

2.4E-07 

6.0E-06 

O.OE^OO 

PPOOE 

I.OEtOI 

9.4E405 

1 .OEfOl 

6.8E-04 

7.3E-09 

6.8E-04 

9. IE-08 

PPODT 

I.OE-t^OI 

2.1E«06 

1.0E*01 

2.3E-02 

1. IE-07 

2.3E-02 

O.OE'i^OO 

DIELDRIN 

2.2E-01 

1  .0E4^06 

2.2E-01 

4.6E+02* 

1.8E-02a 

4.6E*02* 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.8E405 

0.OE«^OO 

2.6E4^05 

0.0E4^00 

O.OE'tOO 

0.0E«00 

9. IE-11 

ENORIN 

1.1E+03 

1.3E+07 

1.1E+03 

3. IE-05 

2.6E-09 

3. IE-05 

O.OE+00 

ISOORIN 

2.5E*02 

2.aE*06 

2.5E*02 

8.9E-04 

7.BE-08 

S.9E-04 

5.5E-08 

SUPONA 

5.3E+02 

O.OE+00 

5.3E*02 

0.0E«^00 

o.oe*oo 

O.OE«0O 

4.0E-13 

COPPER 

2.5E+05 

O.OE+00 

2.5E+05 

1.7E-04 

O.OE+00 

1.7E-04 

O.OE+00 

LEAD 

9.2E+03 

O.OE+00 

9.2E+03 

1.5E-02 

O.OE+OO 

1.5E-02 

O.OE+OO 

MERCURY 

2.0E+03 

O.OE+00 

2.0E+03 

3.0E-04 

O.OE+00 

3.0E-04 

O.OE+00 

ZINC 

1.1E+06 

O.OE+00 

I.IE-i^Ob 

9.5E-05 

O.OErOO 

9.5E-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-8b-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

Et 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1. 96+00 

A.OE-01 

3.3E-01 

5.3E+01* 

2.5E+02* 

3.1E+02* 

S.6E-04 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE+00 

2.5E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-01 

CHLOROANE 

2.5E+01 

O.OE+00 

2.5E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.8E-04 

CHLOROFORM 

5.1E+03 

O.OE+00 

5.1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.4E-03 

CHLOROPHENTLMETHYL  SULFONE 

9.1E+04 

1.9E+0A 

1.6E+04 

4.4E-06 

2. IE-05 

2.5E-05 

O.OE+OO 

PPDOE 

9.3E+01 

1 .9E+01 

1.6E+01 

7.4E-05 

3.5E-04 

4.3E-04 

3.4E-05 

PROOF 

9.3E+01 

1.9E+01 

I.6E+01 

2.5E-03 

1.2E-02 

1.4E-02 

O.OE+OO 

DIELDRIN 

2.0E+00 

5.8E+01 

1.9E+00 

5.0E+01* 

1.7E+00+ 

5.2E+01* 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

O.OE+OO 

3.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-07 

ENORIN 

1 .AE+03 

2.9E+02 

2.4E+02 

2.4E-05 

1.1E-04 

1.4E-04 

O.OE+OO 

ISOORIN 

3.2E+02 

6.7E+01 

5.5E+01 

6.9E-04 

3.3E-03 

4.0E-03 

1.4E-04 

SUPONA 

6.9E+02 

O.OE+OO 

6.9E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.  IE-09 

COPPER 

1 .8E+05 

O.OE+OO 

1.8E+05 

2.4E-04 

O.OE+OO 

2.4E-04 

O.OE+OO 

LEAD 

6.5E+03 

O.OE+OO 

6.5E+03 

2.1E-02 

O.OE+OO 

2. IE-02 

O.OE+OO 

MERCURY 

1.4E+03 

O.OE+OO 

1 .4E+03 

4.2E-04 

O.OE+OO 

4.2E-04 

O.OE+OO 

ZINC 

7.8E+05 

O.OE+OO 

7.8C+05 

1.3E-04 

O.OE+OO 

1.3E-04 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 
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SPSA-8b-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El  ' 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

3.0E+04 

4.0E-01 

9.0E-02 

8.6E+02* 

2.5E+02* 

1.1E+03* 

7.5E-07 

1.7E-03 

CARBON  TETRACHLORIDE 

1.5E*01 

O.OE+00 

O.OE+00 

1.5E+01 

O.OE+00 

O.OE+00 

O.OE+00 

2.0E-04 

4.6E-01 

CHLORDANE 

1.5E*00 

O.OE+00 

O.OE+00 

1 .5E+00 

O.OE+00 

O.OE+00 

O.OE+00 

6.4E-07 

1.4E-03 

CHLOROFORM 

3.1E*02 

O.OE+00 

O.OE+00 

3.1E+02 

O.OE+00 

O.OE+00 

O.OE+00 

4.6E-06 

1.0E-02 

CHLOROPHENYLNETHYL  SULFONE 

1.7E+04 

5.6E+05 

5.7E+04 

1 .3E+04 

2.4E-05 

7.7E-06 

3.2E-05 

O.OE+00 

O.OE+00 

PPDDE 

5.7E+00 

1 .9E+06 

1 .9E+01 

4.4E+00 

1.2E-03 

3.5E-04 

1.6E-03 

4.SE-08 

1.0E-04 

PPDDT 

5.7E+00 

4.1E+06 

1.9E+01 

4.4E+00 

4.0E-02 

1.2E-02 

5.2E-02 

O.OE+00 

O.OE+00 

DIELDRIN 

1.2E-01 

1.1E+04 

1.9E+01 

1.2E-01 

8.2E*02« 

5.2E+00* 

8.2E+02* 

O.OE+00 

O.OE+00 

DIISOPROPYLHETHYL  PHOSPHONATE 

6.82+04 

O.OE+00 

O.OE+00 

6.SE+04 

O.OE+00 

O.OE+00 

O.OE+00 

1. IE-10 

2.4E-07 

ENDRIN 

2.5E+Q2 

1.1E+07 

8.6E+02 

2.0E+02 

1.3E-04 

3.8E-05 

1.7E-04 

O.OE+00 

O.OE+00 

ISOORIN 

5.9E+01 

2.4E+06 

2.0E+02 

4.6E+01 

3.7E-03 

1.1E-03 

4.8E-03 

6.4E-08 

1.4E-04 

SUPONA 

1.3E+02 

O.OE+00 

O.OE+00 

1.3E+02 

O.OE+00 

O.OE+00 

O.OE+00 

4.7E-13 

1. IE-09 

COPPER 

5.7E+04 

O.OE+00 

O.OE+00 

5.7E+04 

7.5E-04 

O.OE+00 

7.5E-04 

O.OE+00 

O.OE+00 

LEAD 

2.2E+03 

O.OE+00 

O.OE+00 

2.2E+03 

6.4E-02 

O.OE+00 

6.4E-02 

O.OE+00 

O.OE+00 

MERCURY 

4.6E+02 

O.OE+00 

O.OE+00 

4.6E+02 

1.3E-03 

O.OE+00 

1.3E-03 

O.OE+00 

O.OE+00 

ZINC 

1.4E+05 

O.OE+OO 

O.OE+00 

1.4E+0S 

7.2E-04 

O.OE+00 

7.2E-04 

O.OE+00 

O.OE+00 

*:  El  is  equal  to  or  exceeds  1.0E-01 

the  PPLV  value  irvlicated  is  greater  than  1.00E'r06  the  calculations  inply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.28  SITE  SPSA-8c:  BALANCE  OF  SPSA-8  (formerly  Section  2-Uncontaminated 
Area;  EBASCO,  1987p/RIC  87127R08) 

2.28.1  Site-Specific  Considerations 

Figure  SPSA-8c-l  and  Tables  SPSA-8c-l  and  SPSA-8c-2  depict  the  target 
contaminants  for  Site  SPSA-8c.  Borings  5,  6,  6B,  8,  9,  15,  16,  and  18  through  20 
were  included  in  this  exposure  assessment,  consistent  with  the  South  Plants  SAR. 
According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant  list  were 
suspected  to  be  present  in  Site  SPSA-8c. 

2.28.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  SPSA-8c  are  shown  in  Figure  SPSA-8c-l.  Table  SPSA-8c-l  shows  that  no 
target  contaminants  were  found  above  the  reporting  level.  No  data  were  included 
for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure 
below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table  SPSA-8c-2 
summarizes  the  maximum  concentrations  detected  in  groundwater  together  with  the 
well  number,  location,  sampling  interval,  ana  depth  to  groundwater. 

2.28.3  Site  Exposure  Summary 

Tables  SPSA-8c-3  through  SPSA-8c-7  pre.sent  Draft  PPLVs  and  VEls  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-8c  is  greater  than 
10  ft,  the  enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of 
the  cumulative  quantity. 

No  soil  contaminants  are  shown  on  Table  SPSA-8c-l,  therefore,  no  COCs  were 
identified  for  this  site.  Site  SPSA-8c  is  designated  as  a  Priority  2  site. 
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No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  VEI  values  less  than  1. 
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TABLE  SPSA-8C-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-8C 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER;  18  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

ALDRIN 

0.11 

02037 

12/14/88 

CARBON  TETRACHLORIDE 

1.4 

02037 

12/14/88 

CHLOROFORM 

3.7 

02037 

12/14/88 

CHLORDANE 

2.1 

02037 

12/14/88 

DIISOPROPYLMETHYL  PHOSPHONATE  0.56 

02037 

12/14/88 

DIELDRIN 

5.3 

02037 

12/2/87 

ISODRIN 

0.24 

02037 

12/14/88 

PPDDE 

0.072 

02037 

12/14/88 

SUPONA 

1.6 

02037 

12/14/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-Bc-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

^CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1  .SE-^OO 

O.OE«00 

1.SE+00 

O.OE'fOO 

O.OE+00 

O.OE4^00 

1.2E-06 

CARBON  TETRACHLORIDE 

2.0E+02 

0.OE«OO 

2.0E'»02 

0.0E*00 

O.OE+00 

O.OE-^OO 

3.2E-04 

CHLOROFORM 

4.0E+03 

O.OE+00 

4.0E+03 

O.OE-^00 

D.OE-^OO 

0.0E*00 

7.3E-06 

CHLOROANE 

2.0E«01 

O.OE^OO 

2.0E+01 

O.OE^OO 

0.0E«00 

O.OE'^00 

1.0E-06 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E*05 

O.OE^OO 

6.6£4^05 

0.0E«00 

O.OE'^00 

O.OE+00 

1.7E-10 

OIELDRIN 

1 .6E'»00 

O-OE-^OO 

1 .6E*00 

O.OE«00 

O.OE'^00 

O.OE-i^OO 

1.6E-06 

ISOORIN 

5.8E+02 

O.OE^OO 

5.8E+02 

0.0E400 

O.OE+00 

O.OE«00 

1. IE-07 

PPODE 

7.4E*01 

O.OE^OO 

7.4E*01 

0.0E«00 

O.OE^OO 

O.OEfOO 

7.3E-08 

SUPONA 

1.2E403 

O.OE-^OO 

1.2E+03 

O.OE+00 

O.OE«DO 

0.OE«^00 

7.6E-13 
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SPSA-8C-4 


EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

-CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

O.OE+00 

1.5E+00 

O.OE+00 

O.OE+00 

O.OE+00 

1.2E-06 

CARBON  tetrachloride 

2.0E'»02 

O.OE+OO 

2.0E+02 

O.OE+00 

O.OE+OO 

O.OE+00 

3.2E-04 

CHLOROFORM 

4.0E+03 

O.OE+OO 

4.0E+03 

O.OE+00 

0.0E400 

O.OE+OO 

7.3E-06 

CHLORDANE 

2.0E+01 

O.OE+00 

2.0E*01 

O.OE+OO 

O.OE+OO 

O.OE+00 

1.0E-06 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E-»05 

O.OE+OD 

6.6E+05 

O.OE+OO 

O.OE+00 

O.OE+00 

1.7E-10 

DIELDRIN 

1.6E+00 

0.0E*00 

1.6E400 

O.OE+00 

O.OE+OO 

O.OE+00 

1.6E-06 

ISOORIN 

5.8E«02 

O.OE+OO 

5.8E*02 

0.0E400 

O.OE+OD 

O.OE+OQ 

1. IE-07 

PPOOE 

7.4E+01 

O.OE+OO 

7.4E401 

O.OE+OO 

O.OE+00 

O.OE+00 

7.3E-08 

SUPONA 

1. 284-03 

O.OE+00 

1.2E*03 

0.0E400 

O.OE+00 

O.OE+OO 

7.6E-13 
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SPSA-8C-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAHINANT 

DIRECT 

PPLV 

(mg/Xg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(ng/Xg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

0.OE*OO 

2. IE-01 

O.OE'»00 

O.OE-^OO 

O.OE+00 

1.8E-05 

CARBON  TETRACHLORIDE 

2.7E*01 

0.OE*OO 

2.7E+01 

O.OE+00 

O.OE-fOO 

O.OE+00 

4.8E-03 

CHLOROFORM 

5.6E+02 

0.OE*OO 

5.6E«02 

O.OE'^00 

O.OE+OO 

O.OE*00 

1. IE-04 

CHLOROANE 

2.7E+00 

0.0E*OO 

2.7E+00 

O.OE-^OO 

O.OE+00 

O.OE+00 

1.6E-05 

OIISOPROPYLMETHYL  PHOSPHONATE 

2.8E'»05 

0.OE*OO 

2.8E«05 

O.OE^OO 

O.OE«00 

O.OEfOO 

1.  IE-09 

OIELDRIN 

2.2E-01 

0.OE*OO 

2.2E-01 

O.OE+00 

O.OE+00 

O.OE+OO 

2.4E-05 

ISQORIN 

2.5E«02 

O.OE*00 

2.5E+02 

O.OE-^00 

0.0£«00 

O.OE+OO 

6.8E-07 

PPODE 

1.0E+01 

0.0E*OO 

1.0E*01 

O.OE+00 

O.OE^OO 

O.OE^OO 

1.  IE-06 

SUPONA 

5.3E+02 

O.OE+00 

5.3E+02 

0.0E«00 

0.0E*00 

O.OE+OO 

4.9E-12 
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SPSA-8C-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

Cmg/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(■B/kg> 

DIRECT 

El 

INDIRECT 

El 

.CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

7.9e*00 

O.QE-fOO 

1.9E+00 

O.0E4^0O 

O.OE+00 

0.0E«00 

5.5E-0A 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE-fOO 

2.5E+02 

O.OE'^00 

O.OE+00 

O.OE+00 

1.5E-01 

CHLOROFORM 

5.1E+03 

O.OE-^OO 

5.1E+03 

O.OE'^00 

O.OE+00 

O.OE+00 

3.4E-03 

CHLOROANE 

2.5E*01 

O.QE^^OO 

2.5E+01 

O.OE'^00 

0.0E*00 

O.OE+00 

4.8E-04 

DIISQPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

O.OE-^OO 

3.7E*05 

0.0E«00 

O.OE+00 

O.OE-^00 

2.4E-07 

OIELDRIN 

2.0E400 

0.0E400 

2.0E*00 

O.OE+00 

O.OE«00 

O.OE-fOO 

7.4E-04 

tSOORIN 

3.2E*02 

0.0E4^00 

3.2E«02 

O.OE't^OO 

O.OE+00 

O.OE-^OO 

1.5E-M 

PPDOE 

9.3E+01 

0.0E«^00 

9.3E+01 

O.OE«00 

O.OE+00 

O.OE+00 

3.4E-05 

SUPONA 

6.9E+02 

O.OE+00 

6.9E+02 

0.OE«00 

O.OE'^00 

O.OE'^00 

1. IE-09 
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SPSA-8C-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV 

(mg/kg) 

OS  VI 

(ng/kg) 

ESVI 

(mg/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

OPN 

ENC 

ALORIN 

1.2E-01 

O.OE+00 

O.OE^^OO 

1.2E-01 

O.OE-^OO 

O.OE+00 

O.OE+00 

8.9E-06 

1.7E-03 

CARBON  TETRACHLORIDE 

1.5E+01 

0.0E>00 

O.OE+00 

1.5E+01 

O.OE+OO 

O.OE+00 

O.OE400 

2.4E-03 

4.5E-01 

CHLOROFORM 

3.1E+02 

O.OE+00 

O.OE-^OO 

3.1E+02 

O.OE+00 

O.OE'^OO 

O.OE+OO 

5.5E-05 

1.0E-02 

CHLORDANE 

1.5E+00 

O.OE+00 

0.OE«OO 

1.5E+00 

O.OE'^OO 

O.OE'^00 

O.OE-i^OO 

7.8E-06 

1.4E-03 

DI ISOPROPTLMETHYL  PHOSPHORATE 

6.8E+04 

O.OE+00 

O.OE+00 

6.8E'»04 

O.OE-^00 

O.OE«O0 

O.OE+00 

1.3E-09 

2.4E-07 

DIELDRIN 

1.2E-01 

O.OE+00 

0.0E«00 

1.2E-01 

0.0E«00 

0. 06*^00 

O.OE+OO 

1.2E-05 

2.2E-03 

ISQORIN 

5.9E+01 

O.OE+00 

O.OE-fOO 

5.W+01 

0.0E4^00 

O.OE'^00 

O.OE+00 

7.9E-07 

1.5E-04 

PPDDE 

5.7E+00 

O.OE+OO 

0.0E«00 

5.7E+00 

O.OE'^00 

O.OE«O0 

O.OE+00 

5.4E-07 

1.0E-04 

SUPONA 

1.3E+02 

O.OE-^00 

O.OE+00 

1.3E+02 

O.OE+00 

O.OE+00 

O.OE+00 

5.7E-12 

1. IE-09 
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2.29  SITE  SPSA-9a:  DRAINAGE  DITCH  (formerly  Site  1-1:  Drainage  Ditches; 
EBASCO,  1987b/RIC  87196R01  and  EBASCO.  1988e/RIC  87196RD1A;  Process 
Water  System;  EBASCO.  1988w/RIC  88256R04) 

2.29. 1  Site-Specific  Considerations 

Figure  SPSA-9a-l  and  Tables  SPSA-9a-l  and  SPSA-9a-2  depict  the  target  contaminants  for 
Site  SPSA-9a.  Borings  9,  19,  and  20  from  Site  1-1  and  Boring  4  from  Process  Water 
System  were  included  in  this  exposure  assessment,  consistent  with  the  South  Plants  SAR. 
The  historical  search  conducted  under  the  contaminant  assessment  revealed  that  this  site 
was  a  drainage  ditch  used  to  carry  surface  runoff  and  process  water  from  the  South  Plants 
complex  (EBASCO,  1987b/RIC  87196R01).  Therefore,  many  of  the  chemicals  from  the 
RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SPSA-9a. 

2.29.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contantinants  that  were  detected  in  Site 
SPSA-9a  are  shown  in  Figure  SPSA-9a-l.  Table  SPSA-9a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  El 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI- A).  Table 
SPSA-9a-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.29.3  Site  Exposure  Summary 

Tables  SPSA-9a-3  through  SPSA-9a-7  present  Draft  PPLVs,  Els,  and  VEls  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-9a  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Dir/Ind 

Aldrin 

— 

— 

Direct 

Indirect 

Dir/Ind 

Chlordane 

— 

— 

Direct 

— 

Dir/Ind 

PPDDE 

— 

— 

Direct 

Indirect 

Dir/Ind 

PPDDT 

Direct 

•• 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingesdon.  suspended  paniculate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-9a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Carbon  tetrachloride  (enclosed) 

•  Trichloroethylene  (enclosed) 
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TABLE  SPSA-9a-l 

SOU.  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-9a 
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TABLE  SPSA-9a-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-9a 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  20  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

CARBON  TETRACHLORIDE 

29 

01055 

12/21/88 

CHLOROFORM 

62 

01055 

12/21/88 

DI BROMOCHLOROPROPANE 

0.73 

01055 

12/21/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

0.84 

01055 

12/21/88 

DIMETHYLMETHYL  PHOSPHONATE 

1.0 

01055 

12/21/88 

SUPONA 

1.1 

01055 

12/21/88 

TRICHLOROETHYLENE 

84 

01055 

12/21/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-9a-3 

EXPOSURE  EVALUATIOKS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

2.2E+05 

1.5E+00 

4.3E-02 

2.9E-07 

4.3E-02 

O.OE+00 

BENZENE 

8.6Ee02 

2.7Ee04 

8.4E«02 

1.7E-04 

5.6E-06 

1.8E-04 

O.OEeOO 

CARBON  TETRACHLORIDE 

Z.OEeOZ 

O.OE-^OO 

2.0E+02 

0.DE«^00 

O.OE+00 

0.0E«^O0 

5.8E-04 

CNLORDANE 

2.0E+01 

2.4E+07 

2.0E+01 

3.7E-02 

3. IE-08 

3.7E-02 

O.OE+00 

CHLOROFORM 

A.OE+03 

O.OE-^OO 

4.0E+03 

O.OE+00 

O-OE+OO 

O.OE+00 

1.1E-05 

PPODE 

7.4E+01 

1.3E+07 

7.4E+01 

9.0E-02 

4.9E-07 

9.0E-02 

O.OEi-00 

PPDDT 

7.4E*01 

2.8E*07 

7.4E+01 

1.5E-02 

3.9E-08 

1.5E-02 

O.OE+OO 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE+OO 

1 .8E+01 

O.OE+00 

0.OE«OO 

O.OE+00 

T.8E-06 

DIELDRIN 

1 .6E+00 

1.0E+06 

1 .6E*00 

3.2E*00* 

S.OE-OSa 

3.2E+00* 

O.OE-rOO 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E+05 

O.OE+00 

6.6E4^05 

O.OE+00 

O.OE+00 

O.OE+OO 

2.2E-11 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE-fOO 

1.5E+05 

O.OE+00 

O.OE+00 

O-OE-rOO 

O.OE+OO 

ENDRIN 

2.5E+03 

8.2E+07 

2.5E+03 

1.3E-04 

3.9E-09 

1.3E-04 

O.OE+OO 

ISOORIN 

S.8E+02 

1.5E+07 

S.SE-rOZ 

3.3E-05 

1.2E-09 

3.3E-05 

O.OE+OO 

SUPONA 

1.2E+03 

O.OE-tOO 

1.2E+03 

O.OE'tOO 

O.OE-rOO 

O.OE-rOO 

4.4E-T4 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E*03 

O.OE+00 

O.OE*00 

O.OE*O0 

8.5E-05 

MERCURY 

3.3E+03 

O.OE+00 

3.3e*03 

7.0E-05 

O.OE*O0 

7.0E-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/lcg  (See  volume  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-9a-A 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

_CUMULATIVE 

El 

VEl 

OPN 

ALORIN 

1.5E*00 

2.2E+05 

1.5E+00 

4.3E-02 

2.9E-07 

4.3E-02 

O.OE-rOO 

BENZENE 

8.6E+02 

2.7E+CK 

8.4E4^02 

1.7E-04 

S.6E-06 

T.8E-04 

0.0E*00 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE+00 

2.0E+02 

0.0E«00 

O.OE+00 

O.OE+00 

5.8E-04 

CHLORDANE 

2.0E+01 

2.4E+07 

2.0E+01 

3.7E-02 

3. IE-08 

3.7E-02 

O.OE+00 

CHLOROFORM 

A.OE-^OS 

0.0E«^00 

4.0E«03 

O.OE+00 

O.OE+00 

O.OE+00 

1. IE-05 

PPDDE 

7.4E+01 

1.3E+07 

7.4E+01 

9.0E-02 

4.9E-07 

9.0E-02 

O.OE+00 

PPODT 

7.AE*01 

2.8E+07 

7.4E+01 

1.5E-02 

3.9E-08 

1.5E-02 

O.OE+00 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE-^OO 

1 .8E*01 

0.0E*00 

O.OE-^OO 

O.OE+OO 

1.8E-06 

DIELDRIN 

1.6E+00 

I.OE-^Ob 

1.6E«00 

3.2E+00* 

5.0E-05a 

3.2E+00* 

O.OE-^OO 

DIISOPROPYLWTHYL  PHOSPHONATE 

6.6E4^05 

O.OE+00 

6.6E'»05 

O.OE'^00 

O.OE+00 

O.OE«O0 

2.2E-11 

OIMETHYMETHYl  PHOSPHONATE 

1.5E+05 

O.OE+00 

1.5E+05 

O.OE-rOO 

0.0E'»00 

O.OE+00 

O.OE+00 

ENDRIN 

2.5E+03 

8.2E-r07 

2.5E+03 

1.3E-04 

3.9E-09 

1.3E-04 

O.OE+OO 

ISODRIN 

5.8E+02 

1.5E+07 

5.8E+02 

3.3E-05 

1.2E-09 

3.3E-05 

O.OE*00 

SUPONA 

1.2E+03 

O.OE+00 

1.2E+03 

O.OE+00 

O.OE»00 

O.OE+00 

4.4E-14 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

0.OE*00 

0.0E*00 

O.OE+00 

8.5E-05 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

7.0E-05 

O.OE-i^OO 

7.0E-05 

O.OE«00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volume  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  l.OOE+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-9a-5 


EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

XUHULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

1.5E+04 

2. IE-01 

3. IE-01* 

4.4E-06 

3.1E-01* 

O.OE+OO 

BENZENE 

1.2E+02 

A.IE+OS 

1.2E-t02 

1.3E-03 

3.6E-05 

1.3E-03 

O.OE+OO 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE^OO 

2.7E+01 

0.0E*00 

O.OE*0O 

O.OE+OO 

8.8E-03 

CHLORDANE 

2.7E*00 

1.6E«06 

2.7E+00 

2.7E-01* 

4.6E-07 

2.7E-01* 

O.OE+OO 

CHLOROFORM 

5.6E+02 

O.OE+00 

5.6E+02 

O.OE+00 

O.OE+00 

O.OE+OO 

1.6E-04 

PPODE 

1.0E+01 

8.aE«0S 

1.0E+01 

6.5E-01* 

7.5E-06 

6.5E-01* 

O.OE+OO 

PPOOT 

1.0E+01 

1.9E+06 

1.0E+01 

1. IE-01* 

5.9E-07 

1. IE-01* 

O.OE+OO 

D I BROMOCHLOROPROPANE 

2.5E+00 

O.OE+00 

2.5E+00 

O.OE+00 

O.OE'^00 

O.OE+OO 

2.6E-05 

OIELDRIN 

2.2E-01 

I.OE'1'06 

2.2E-01 

2.3E+01* 

7.5E-04a 

2.3E+01* 

O.OE+OO 

DI ISOPROPYLMETHYL  PHOSPHONATE 

2.8E*05 

O.OE-rOO 

2.8E+05 

O.OE+00 

O.OE+00 

O.OE+OO 

1.4E-10 

OIMETHYMETHYL  PHOSPHONATE 

6.3E+04 

O.OErOO 

6.3E+04 

O.OE+00 

O.OE+00 

O.OE+OO 

O.OE+OO 

ENORIN 

1.1E*03 

1.3E+07 

1.1E+03 

3.0E-04 

2.5E-08 

3.0E-04 

O.OE+OO 

ISOORIN 

2.SE*Q2 

2.4E*06 

2.5E+02 

7.7E-05 

7.9E-09 

7.7E-05 

O.OE+OO 

SUPONA 

5.3E*02 

O.OE+00 

5.3E+02 

O.OE*00 

0.OE*OO 

O.OE+OO 

2.8E-13 

TRICHLOROETHYLENE 

3.2E*02 

O.OE+00 

3.2E+02 

0.0E*00 

O.OE+OO 

O.OE+OO 

1.3E-03 

MERCURY 

2.0E+03 

O.OE+00 

2.0E+03 

1.2E-04 

O.OE+00 

1.2E-04 

O.OE+OO 

a;  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1  .OOE*06  rag/kg  (See  volLine  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-9a-6 

EXPOSURE  EVALUATIONS  FOR  COHMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(flig/kg) 

CUMULATIVE 

PPLV 

(fflg/lcg> 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1 .9E+00 

4.0E-01 

3.3E-01 

3.4E-02 

1.6E-01* 

2.0E-01* 

O.OE*00 

BENZENE 

1.1E+03 

2.3E+02 

1.9E+02 

1.4E-04 

6.6E-04 

8.0E-04 

O.OE+00 

CARBON  TETRACHLORIDE 

2.SE+02 

0.0E«00 

2.SE*02 

O.OE*00 

0.0E*00 

O.OE*00 

2.4E+00 

CHLOROANE 

2.5E*01 

1 .4E*IK 

2.5E*01 

3.0E-02 

5.4E-05 

3.0E-02 

O.OE*0O 

CHLOROFORM 

5.1E+03 

O.OE+00 

5.1E+03 

0.OE*00 

O.OE+00 

0.0E*00 

4.3E-02 

PPDDE 

9.3E«01 

1.96*01 

1.6E*01 

7.1E-02 

3.4E-01* 

4. IE-01* 

0.0E*00 

PPOOT 

9.3E«01 

1.9E+01 

1.6£*01 

1.2E-02 

5.7E-02 

6.BE-02 

0.OE*00 

D I BROMOCHLOROPROPANE 

2.3E+01 

O.OE+00 

2.3E+01 

O.OE+00 

O.OE*O0 

O.OE+00 

7. IE-03 

DIELORIN 

2.0E'r00 

1.0£*06 

1.9E*00 

2.5E+00* 

8.7E-02a 

2.6E+00* 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

0.OE*OO 

3.7E*05 

O.OE*00 

0.0E*00 

0.0E*00 

2.7E-07 

DIMETHYMETHYL  PHOSPHONATE 

8.2E+04 

O.OE+00 

8.2E+04 

O.OE+00 

O.OE*O0 

O.OE*00 

O.OE+00 

ENDRIN 

1.AE+03 

2.9E+02 

2.4E+02 

2.3E-04 

1. IE-03 

1.3E-03 

O.OE+00 

ISOORIN 

3.2E+02 

6.7E+01 

5.5E*01 

5.9E-05 

2.8E-04 

3.4E-04 

O.OE+00 

SUPONA 

6.9E*02 

O.OE+00 

6.9E+02 

O.OE+00 

0.0E*00 

0.OE*OO 

5.4E-10 

TRICHLOROETHYLENE 

2.9E*03 

0.0E*0O 

2.9E*03 

O.OE+00 

O.OE+00 

O.OE+00 

3.4E-01 

MERCURY 

1.4E+03 

0.OE*OO 

1.4E*03 

1.7E-04 

O.OE+00 

1.7E-04 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  aivt  produces  a  vapor  flux  wf. ich 

the  critical  flux.  The  SPPPLV  for  this  contaminar  is  considered  to  be 
The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  iSee  volune  VI -A). 


is  below  one- tenth  of 
equal  to  pure  compound. 


•;  El 


is  equal  to  or  exceeds 


1 .OE-01 
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SPSA-9a-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVt  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIREa 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

2.9E*04 

4.0E-01 

9.0E-02 

5.6E-01* 

1.6E-01* 

7.2E-01* 

O.OE+OO 

O.OE+00 

BENZENE 

6.7E+01 

3.6E*03 

2.3E+02 

5.1E+01 

2.2E-03 

7.0E-04 

2.9E-03 

O.OE+00 

O.OE+00 

CARBON  TETRACHLORIDE 

1.5E*01 

O.OEtOO 

0.0E«OO 

1.5E+01 

O.OEtOO 

O.OEt-OO 

O.OE-rOO 

4.4E-03 

7.1E+00 

CHLORDANE 

1.5E+00 

3.2ET-06 

5.2E+00 

1.2E+00 

4.8E-01* 

1.4E-01* 

6.2E-01* 

O.OE+00 

O.OE+00 

CHLOROFORM 

3.1E*02 

O.OE-T^OO 

O.OE^OO 

3.1E+02 

O.OE+00 

O.OE+00 

O.OE-tOO 

8.0E-05 

1.3E-01 

PPDDE 

5.7E+00 

1.8ET'06 

1.9E+01 

4.4E«00 

1.2E+00* 

3.4E-01* 

1.5E+00* 

O.OE'TOO 

O.OE+00 

PPDDT 

5.7E+00 

3.8E«06 

1.9E+01 

4.4E«00 

1.9E-01* 

5.7E-02 

2.5E-01* 

O.OE+00 

O.OE+00 

D I BRCMOCHLOROPROPANE 

1.4E*00 

0.0E«00 

0.0E«OO 

1.4E+00 

O.OE+00 

O.OE'TOO 

C.OE+00 

1.3E-05 

2. IE-02 

DIELDRIN 

1.2E-01 

1.3E+04 

1 .9E*01 

1.2E-01 

4.1E*01* 

2.6E-01* 

4.1E+01* 

O.OE+00 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.8Et04 

O.OE-tOO 

O.OE-rOO 

6.8ET04 

O.OEtOO 

O.OE-tOO 

O.OE+00 

1.7E-1C 

2.7E-07 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+04 

O.OE+00 

O.OE+00 

1 .5E+04 

O.OE-tOO 

O-OE+OO 

O.OE-tOO 

O.OE+00 

O.OE+00 

ENDRIN 

2.5Et02 

1.1E+07 

8.6E*02 

2.0E+02 

1.3E-03 

3.7E-04 

1.6E-03 

O.OE+00 

O.OEtOO 

ISOORIN 

5.9Et01 

2.1E-T06 

2.0E+02 

4.6E+01 

3.2E-04 

9.4E-05 

4.2E-04 

O.OE+00 

O.OE+00 

SUPONA 

1.3E-<-02 

O.OE+00 

O.OE+00 

1.3E+02 

O.OEtOO 

0.0E*00 

O.OE+00 

3.3E-13 

5.4E-10 

TRICHLOROETHYLENE 

1.8Et02 

O.OEtOO 

O.OEtOO 

1 .8E*02 

O.OET-OO 

O.0E«0O 

O.OEtOO 

6.4E-04 

1.0E+00 

MERCURY 

4.6Et02 

O.OE+00 

0.0E*00 

4.6E'T02 

5.0E-04 

O.OE+OO 

5.0E-04 

O.OE+00 

O.OE+00 

*!  El  is  equal  to  or  exceeds  1.0E-01 

IT  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  iaply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.30  SITE  SPSA-9b;  BALANCE  OF  SPSA-9  (formerly  Section  1 -Uncontaminated 
Area;  EBASCO,  1987o/RIC  87127R06;  Section  1-Nonsource  Area; -EBASCO, 
1988X/RIC  87127R06A) 

2.30. 1  Site-Specific  Considerations 

Figure  SPSA-9b-l  and  Tables  SPSA-9b-l  and  SPSA-9b-2  depict  the  target  contaminants  for 
Site  SPSA-9b.  Borings  6,  12,  14,  and  59  through  61  were  included  in  this  exposure 
assessment,  consistent  with  the  South  Plants  SAR.  The  historical  search  conducted  under 
the  contaminant  assessment  revealed  that  this  site  had  been  used  to  store  decontaminated 
ton  containers  that  may  have  previously  contained  mustard  or  lewisite  (EBASCO, 

1987o/RIC  87127R06);  however,  neither  of  these  chemicals  were  detected  in  the  soil  during 
the  Phase  I  and  Phase  II  investigations.  According  to  site  history,  no  other  chemicals  from 
the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SPSA-9b  (EBASCO, 
19870/R1C  87127R06). 

2.30.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-9b  are  shown  in  Figure  SPSA-9b-l.  Table  SPSA-9b-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and 
depth  where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  No  organic  contaminants  were  detected  at 
this  location.  Table  SPSA-9b-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 

2.30.3  Site  Exposure  Summary 

Tables  SPSA-9b-3  through  SPSA-9b-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-9b  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


REA10/RPT0041.REA  Vl<}  9/7/90  3;25  pm  spl 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

- 

— 

— 

- 

- 

The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  SPSA-9b 
is  designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV 
(i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEl  value  greater  than  1; 

•  Carbon  tetrachloride  (enclosed) 

•  Trichloroethylene  (enclosed) 


REA10/RPT0041.REA  VI-G  9/17/90  10:19  am  spl 


2-317 


^  I 


Legend 


O  °h0^e  I  txjring 


•  Phase  S  bormg 

^  Analyte 

Sotnoling — »  O-  I  I  Pb  2?  —Level  (og/g) 
Interval  I 

(♦t) 


-  N  - 


Borings  12  and  14  -  All  onolytes 
detected  below  indicator  levels. 


Pre pored  for 

Progrom  Monoggr's  Office  for 
PDCky  Moufitoin  Arstnol  Cieonup 
Aberdeen  Proving  Ground,  Maryland 


FIGURE  SPSA-9b-| 

Phase  I  and  Phase II  Analytes  Detected 
Within  or  Above  Indicator  Levels 

Rocky  Mount Oin  Areertol 


Prepored  by  Eboeco  Services  Incorporated 


TARl.E  SPSA-%  1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-9b 
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TABLE  SPSA-9b-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-9b 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  20  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

CARBON  TETRACHLORIDE 

29 

01055 

12/21/88 

CHLOROFORM 

62 

01055 

12/21/88 

DIBROMOCHLOROPROPANE 

0.73 

01055 

12/21/88 

DIISOPROPYI21ETHYL  PHOSPHONATE 

0.84 

01055 

12/21/88 

DIELDRIN 

0.076 

01017 

01/28/88 

DIMETHYLMETHYL  PHOSPHONATE 

1.0 

01055 

12/21/88 

ENDRIN 

0.041 

01017 

01/28/88 

ISODRIN 

0.062 

01017 

01/28/88 

PPDDE 

0.059 

01017 

01/28/88 

PPDDT 

0.054 

01017 

01/28/88 

SUPONA 

1.1 

01055 

12/21/88 

TRICHLOROETHYLENE 

84 

01055 

12/21/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  OP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA-9b-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAHINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

CARBON  TETRACHLORIDE 

2.0Er02 

O.OE-rOO 

2.0E*02 

O.OE+00 

O.OE+00 

O.OE+OO 

5.2E-03 

CHLOROFORM 

4.0E+03 

O.OErOO 

4.0E+03 

O.OErOO 

O.OErOO 

O.OErOO 

9.6E-05 

PPDDE 

7.4E+01 

O.OE^OO 

7.4E+01 

O.0E«^OO 

O.OEeOO 

O.OE+OO 

4.7E-08 

PPODT 

7.4E*01 

O.OE+OO 

7.4E+01 

O.OE+00 

O-OE-tOO 

O.OE+OO 

3. IE-07 

0 IBROMOCKLOROPROPANE 

i.ae*oi 

0.0E*00 

I.BErOI 

O.OErOO 

O.OE'tOO 

O.OE+OC 

1.6E-05 

DIELDRIN 

1.6E+00 

0.0E*00 

1.6E+00 

O.OE«^00 

O.OErOO 

O.OE+OO 

1.8E-08 

DIISOPROPYLHETHYL  PHOSPHONATE 

6.6E'»05 

0.K*00 

6.6E't05 

O.OE'tOO 

O.OE+OO 

O.OE+OO 

2.0E-10 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

o.oe*oo 

1.5E+05 

0.0E«00 

0.0E«00 

O.OE+OO 

O.OE+OO 

ENDRIN 

2.5E+03 

O.OEtOO 

2.5E*03 

O.OE*0O 

O.OE+00 

O.OE+OO 

2.3E-11 

ISOORIN 

5.8E+02 

O.OE+00 

5.8E+02 

O.OErOO 

O.OE+00 

O.OE+OO 

2. IE-08 

SUPONA 

1.2E+03 

O.OE+00 

1.2E»03 

O.OE+00 

O.OE+00 

O.OE+OO 

3.9E-13 

TRICHLOROETHYLENE 

2.3E-03 

O.OErOO 

2.3E-<-03 

O.OE+00 

O.OE+00 

O.OE+OO 

7.6E-04 

LEAD 

1.5E+0A 

0.0E*O0 

1.5E*04 

4.8E-03 

O.OE+00 

4.8E-03 

O.OE+OO 

ZINC 

2.0E*06 

O.OE+00 

2.0E*06 

4.7E-05 

O.OE+00 

4.7E-05 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  i.iply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-9b-4 


EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/ kg) 

CUMULATIVE 

PPLV 

(mg/kg> 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE^OO 

2.0E+02 

O.OE+00 

O.OE-^OO 

O.OE+00 

5.2E-03 

CHLOROFORM 

4.0E+03 

O.OE-rOO 

4.0E+03 

O.OE-^OO 

O.OE+00 

O.OE+00 

9.6E-05 

PPODE 

7.4E*01 

O.OE^^OO 

7.4E*01 

O.OE'^00 

O.OE'^00 

O.OE+00 

4.7E-08 

PPODT 

7.4E+01 

0.0E«0O 

7.4E+01 

O.OE+OO 

O.OE+00 

O.OE+OO 

3. IE-07 

D I BROHOCHLOROPROPANE 

1.BE+01 

O.OE^^OO 

T.SE'^OI 

O.OE't^OO 

O.OE'^00 

O.OE+00 

T.6E-05 

DIELDRIN 

1 .6E-r00 

O.OE-^OO 

1 .6E-»00 

O.OE-rOO 

O.OE+OO 

O.OE'^00 

1.8E-08 

OIISOPROPYLMETHYL  PHOSPHONATE 

d.bE-rOS 

O.OE+00 

6.6E+0S 

O.OE-^OO 

O.OE-rOO 

O.OE+00 

2.0E-10 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE+00 

I.SE'tOS 

O.OE'TOO 

O.OE«^OQ 

0.0E«00 

O.OE^OO 

ENORIN 

2.5E+03 

O.OE-fOO 

2.5E«03 

O.OE-^00 

O.OE«O0 

0.0E«OO 

2.3E-11 

ISOORIN 

5.8E+02 

O.OE+00 

5.8E«02 

O.OE'^00 

O.OE-rOO 

0.OE4^O0 

2. IE-08 

SUPONA 

1.2E+03 

O.OE+00 

T.2E+03 

O.OE-rOO 

O.OE+00 

O.OE^OO 

3.9E-13 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE+00 

O.OE-^OO 

O.OE+00 

7.6E-04 

LEAD 

1.5E+04 

O.OE+00 

1.5E*04 

4.8E-03 

O.OE+00 

4.8E-03 

O.OE+00 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

4.7E-05 

O.OE+00 

4.7E-05 

O.OE+00 

If  the  Pt'LV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SPSA-9b-S 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(rng/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(aig/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE'i’OO 

2.7E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

CHLOROFORM 

S.6E+02 

O.OE+OO 

5.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

PPODE 

1.0E+01 

O.OE+OO 

1.0E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

PPDDT 

1.0E+01 

O.OE+OO 

1.0E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

D 1 BROMCKHLOROPROPANE 

2.5E*00 

O.OE+OO 

2.5E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

DIELDRIN 

2.2E-01 

O.OE+OO 

2.2E-01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.8E+05 

O.OE+OO 

2.8E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

DIMETHYMETHYL  PHOSPHONATE 

6.3E*04 

O.OE+OO 

6.3E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ENORIN 

1.1E+03 

O.OE+OO 

1.1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ISOORIN 

2.5E*02 

O.OE+OO 

2.5E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

SUPONA 

5.3E-02 

O.OE+OO 

5.3E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TRICHLOROETHYLENE 

3.2E-»02 

O.OE+OO 

3.2E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

LEAD 

9.2E+03 

O.OE+OO 

9.2E+03 

e. IE-03 

O.OE+OO 

8.1E-03 

ZINC 

1.1E+06 

O.OE+OO 

1.1E+06 

8.9E-05 

O.OE+OO 

8.9E-05 

If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


I.OOE-rOd  the  calculations  iinply  that  the  contaminant 
through  the  exposure  pathway  considered,  even  in  its 


VEI 

OPN 


7.9E-02 
1.4E-03 
7.0E-07 
A.7E-06 
2.4E-04 
2.7E-07 
1.3E-09 
O.OE+00 
1.5E-10 
1.4E-07 
2.5E-12 
1. IE-02 

0.0E*00 

O.OE+OO 


pure  form. 
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SPSA-9b-6 

EXPOSURE  EVALUATIONS  TOR  COHHERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/Xg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE^OO 

2.5E+02 

O.OE't’OO 

0.0E*O0 

O.OE*00 

2.4E*00 

CHLOROFORM 

5.1E+03 

O.OE^OO 

5.1E«03 

0.0E«^00 

O.DE'^OO 

O.OE'^00 

4.3E-02 

PPOOE 

D.SE-^OI 

O.OE'^00 

9.3E*01 

O.OE'^00 

O.OE«^00 

O.OE+00 

2.1E-05 

PPDOT 

9.3E+01 

O.QE^OO 

9.3E+01 

O.OE'fOO 

o.oe*oo 

O.OE-^OO 

I.4E-04 

0 I BRQMOCHLOROPROPANE 

2,3E*01 

O.OE+00 

2.3E+01 

O.OE'^00 

D.OE*O0 

0.0E«00 

7.  IE-03 

DIELDRIN 

2.0E>00 

0.0E*00 

2.0E4'00 

O.OE-^OO 

o.oe+OD 

O.OE+00 

8.2E-06 

DIISOPROPYLHETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E+05 

0.0E«00 

0.OE*O0 

0.0E*00 

2.7E-07 

DIMETHYMETHYL  PHOSPHONATE 

8.2E'»04 

O.QE+00 

8,2E+04 

O.OE+OD 

O.OE+00 

O.OE+00 

O.OE+00 

EHDRIN 

1 .4E«03 

O.OE+00 

1.4E+03 

O.OE+00 

O.OE+00 

0.OE«00 

3.2E-08 

ISQORIN 

3.2E«02 

o.oe*oo 

3.2E«02 

O.OE^-OO 

O.OE^-OO 

O.OE«^DO 

2.9E-05 

SUPONA 

6.9E'»02 

0.0E*00 

6.9E'»02 

O.OE'i'OO 

O.OE+00 

O.OE+DO 

5.4E-TO 

TRICHLOROETHYLENE 

2.9E+Q3 

O.OE»0O 

2.9E*03 

O.OE+00 

O.OE+00 

O.OE+00 

3.4E-01 

LEAD 

6.5E+Q3 

0.0E*00 

6.SE*03 

1.  IE-02 

O.OE+00 

1. IE-02 

O.OE+00 

2INC 

7.8E*Q5 

O.OE+00 

7.8E*05 

1.2E-04 

D.OE+00 

1.2E-04 

O.0E*OO 
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SPSA-9b-7 

EXPOSURE  eVALUATIOMS  fOR  tHOUSTRIAL  WORKERS 
DIRECT  INDIRECT  CUMULATIVE  DIRECT  INOIREC-T  CUMULATIVE  V£I 


CONTAMINANT 

PPLV 

(tng/kg) 

OSVI 

(mg/kg) 

ESVI 

(nig/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

OPN 

ENC 

CARBON  TETRACNLORIOE 

1.5E+01 

O.OE^OO 

O.OEvOO 

1.5E+01 

O.OEOO 

O.OE+00 

O.OE+00 

3.9E-02 

7.1E+00 

CHLOROEORH 

3.1E*02 

0.OE«00 

0.0B*00 

3.1E»02 

O.OE't^OO 

O.OE«O0 

O.OE+00 

7.2E-04 

1.3E-01 

PPOOE 

S.7E*00 

O.Oe+00 

O.OEtOO 

5.7E+00 

O.OE-^00 

0.0E<-00 

O.OE+00 

3.5E-07 

6.4E-05 

PPODT 

5.7E*00 

Q-OE-^QO 

O.OEvOO 

5.7E*00 

O.OE'fOO 

O.OE+00 

O.OE*00 

2.3E-06 

4.2E-I)4 

D I BROMOCHLOROPROPANE 

T .AE+OO 

O.OE«00 

O.OEi^OO 

1.4E«00 

O.OE-fOO 

O.OE^^OO 

O.OE«00 

1.2E-04 

2. IE-02 

OIELDRIN 

1.2E-01 

O.OE+OO 

O.OE+OQ 

1.2E-Q1 

0.0E«^00 

O.OE+OO 

0.3E+00 

1.4E-07 

2.5E-05 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.SE'»04 

O.OE'^00 

O.OE+00 

O.OE+00 

O.OEt^OO 

O.OE't'OO 

1.5E-09 

2.7E-07 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+04 

O.OE+OQ 

Q-QE-^OO 

1 .5E*04 

0.0E*0O 

0.0E«O0 

O.OE+00 

O.OE+00 

O.OE+00 

ENORIN 

2.5E+02 

0.0E*00 

O.OE^OO 

2.SE'»02 

0.OE«OO 

Q.0E«00 

O.OE+00 

1.8E-10 

3.2E-08 

ISOORIN 

5.9£*01 

O.OE-^OO 

O.OE'^00 

5.9E+01 

O.OE+00 

O.OE^OO 

0.0E*00 

1.6E-07 

2.9E-05 

SUPONA 

1.3E+02 

O.OE+00 

O.OE+00 

1.3E+02 

O.OE+00 

O.OE+00 

O.OE+00 

3.0E-12 

5.4E-10 

trichloroethylene 

l.aE+02 

O.OEtOO 

O.OE+00 

1.8E+02 

O.OE+00 

O.OE+00 

O.OE+00 

5.7E-03 

1.0E+00 

LEAD 

2.2E+03 

Q.OE+00 

O.OE-rOO 

2.2E+03 

3.4E'02 

O.OE+00 

3.4E-02 

O.OE+00 

O.OE+00 

2INC 

1.4E*05 

O.OE+00 

O.OE+OO 

1.4E+05 

6.7E'04 

0.0E*00 

6.7E-04 

O.OE+00 

O.OE*00 
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2.31  SITE  SPSA-10:  CHEMICAL  SEWER  SYSTEM  (formerly  Chemical  Sewer-North 
Plants  and  South  Plants;  EBASCO,  1988t/RIC  88286R08) 

2.31.1  Site-Specific  Considerations 

Figure  SPSA-10- 1  and  Table  SPSA-10-1  depict  the  target  contaminants  for  Site  SPSA-10. 
Borings  W21,  W25,  W27,  4-3,  6-1;  1  through  11  from  Trench  CSOl;  1  through  8  from 
Trench  CS02;  1  through  8  from  Trench  CS03;  1  through  3  from  Trench  MKE2;  1  and  3 
from  Trench  MKE3;  2  and  3  from  Trench  MKE4;  1  through  3  from  Trench  MKE6;  1 
through  3  from  Trench  MKE7;  1  through  3  from  Trench  MKE19;  1  through  3  from 
Trench  MKE20;  and  1  and  2  from  Trench  MKE21.  The  historical  search  conducted  under 
the  contamination  assessment  revealed  that  wastes  from  the  lewisite  production  area  were 
collected  and  leaks  of  materials  containing  Endrin  may  have  occurred  in  Site  SPSA-10 
(EBASCO,  1988t/RIC  88286R08).  Since  this  site  is  a  sewer  line,  many  of  the  chemicals 
from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SPSA-10 
(EBASCO,  1988t/RIC  88286R08). 

2.31.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-10  are  shown  in  Figure  SPSA-10-1  and  Si  SA- 10-2.  The  following  contaminants 
were  not  included  in  these  figures,  since  they  were  not  considered  target  contaminants 
during  the  Phase  1  investigation;  Hexachlorobutadiene,  occurring  in  Boring  31  (8.7-9.5  ft), 
tetrachlorobenzene  and  '  .chlorobenzene,  occurring  in  Boring  44  (7. 6-7.9  ft).  Although  not 
shown  in  these  figures,  these  nontarget  compounds  were  included  in  the  South  Plants  SAR 
and  in  this  exposure  assessment  because  they  passed  through  the  screening  process 
performed  in  the  RMA  Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 

Table  SPSA-10-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  Data  were  included  for  ICP  metals, 
arsenic,  and  mercury  from  0-10  ft  only  because  direct  soil  exposure  below  10  ft  is  assumed 


REAlO/RPTOOll.REA  VI-G  9/12/90  12:40  pm  .spl 
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and  a  casual  visitor  but  the  direct  and  indirect  Els  do  not  exceed  0.1.  Site  SPSA-10  is 
designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e 
the  industrial  worker). 


KEAlO/RPraWl.REA  Vl-G  9/12/90  12  42  pm  spl 
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To  Basin  A 


II 


LEGEND 


MKE  2 

Trench,  with  Number 


Note  Monhole  numbers  oppeor 
os  designoted  by  the 
Shell  Chemical  Compony, 
with  Army  numbers  given 
os  oppropriote  in 
porentheses. 

1 

Prepored  fbr^ 

Progrom  Monoger's  Office  for 
Rocky  Mounfoin  Arsenoi  Cieonup 
Aberdeen  Proving  Ground,  Morylond 

FIGURE  SPSA-IO-I 

Phase  I  and  Phase  n  Analytes 

Detected  Within  or  Above 

Indicotor  Levels 

Rocky  Mountain  Arsenal 

Prepored  by:  Ebasco  Services  Incorporated 
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SPSA-10-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 
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CARBON  TETRACHLORIDE 

2.0E+02 

1 .9E+03 

1.8E-02 

1.0E+00* 

1. IE-01* 

1.1E+00* 

O.OE+00 

CHLOROACETIC  ACID 

1 .7E*04 

O.OE+00 

1.7E+04 

1.4E-02 

O.OE+00 

1.4E-02 

O.OE+00 

CHLOROBENZENE 

1.6E+05 

9.5E-r05 

1.4E+05 

1.2E-04 

2.1E-05 

1.4E-04 

0.0E*00 

CHLOROFORM 

4.0E+03 

2.8E+04 

3.5E+03 

9.9E-02 

1.4E-02 

1. IE-01* 

O.OE+00 

CHLOROPHENYLMETHYL  SULFONE 

1.6E+05 

1.1E+08 

1.6E«05 

1.8E-06 

2.8E-09 

1.8E-06 

O.OE+00 

PPDDE 

7.4E+01 

1.9E+09 

7.4Et01 

9.5E-02 

3.6E-09 

9.5E-02 

O.OE+00 

PPDDT 

7.4E-r01 

I.OE-rOb 

7.4ET01 

6.8E+00* 

1.8E-07a 

6.8E+00* 

O.OE+00 

D I BROMOCHLOROPROPANE 

I.SEtOl 

1.4E+03 

1.8E-r01 

1.8E-t03* 

2.3E-r01* 

1.8E*03* 

0.0E*00 

1,2-DICHLOROETHANE 

2.8E+02 

4.5E+04 

2.8E+D2 

1.4E-01* 

8.9E-04 

1.4E-01* 

O.OE+00 

DICYCLOPENTAOIENE 

5.4E+04 

7.0E+04 

3.1E+04 

1.5E-04 

1. IE-04 

2.6E-04 

O.OE+OO 

DIELDRIN 

1.6E+00 

1.0Et06 

1.6E*00 

1.3E+02* 

4.3E-04a 

1.3Et02* 

O.OE+00 

ethylbenzene 

8.3E+05 

3.3E-Y07 

8.1E*05 

2.4E-05 

6.0E-07 

2.5E-05 

O.OE*00 

HEXACHLOROCYCLOPENTADIENE 

1 .7E+04 

1.0E*06 

1.6E*04 

2.4E-01* 

7.3E-03a 

2.5E-01* 

O.OE+OO 

ISOORIN 

5.8E+02 

1.0Et06 

5.8E*02 

1.7E*00* 

1.3E-06a 

I.TEtOO* 

O.OE+OO 

methylisobutyl  ketone 

4.1E*05 

2.8Et07 

4.0E*05 

1.2E-05 

1.8E-07 

1.2E-05 

O.OE+OO 

methylene  chloride 

3.3E+03 

1 .4Et04 

2.6E*03 

2.7E-03 

6.6E-04 

3.4E-03 

O.OE+OO 

PARATHION 

5.0E»04 

1.1E*11 

5.0E-04 

6. IE-04 

2.8E-10 

6.1E-04 

O.OE+OO 

SUPONA 

1 .2E+03 

4.7E*11 

1.2E-03 

2.4E-02 

6.3E-11 

2.4E-02 

O.OE+OO 

tetrachloroeihylene 

5.1E*02 

6.5E»04 

5.1E*02 

1.8E-01* 

1.4E-03 

1.8E-01* 

O.OE+OO 

THIOOIGLYCOL 

3.3E*05 

0.0E*OO 

3.3E-*05 

4.2E-05 

O.OE+00 

4.2E-05 

O.OE+OO 

TOLUENE 

2.5E->-06 

1.5Et08 

2.4E*06 

1 .2E-04 

2.0E-06 

1.2E-04 

O.OE+OO 

1,1,1-IRICHLOROETHANE 

7.5E*05 

4.2E-r08 

7.5E-05 

6.7E-07 

1.2E-09 

6.7E-07 

O.OE+OO 

1,1,2-TRICHLOROETHANE 

4.3E+02 

3.5E*04 

4.3E+02 

1.9E-03 

2.3E-05 

1.9E-03 

O.OE+OO 

trichloroethylene 

2.3E*03 

1.4E+05 

2.3E+03 

2.6E-04 

4.3E-06 

2.7E-04 

O.OE+OO 

M-XYLENE 

1 .4E*07 

2.7E-07 

9.4E*06 

7.0E-06 

3.6E-06 

1 .IE-05 

O.OE+OO 

0,P-XYLENE 

1 .4E«07 

2.9E-07 

9.5E*06 

2.8E-06 

1.4E-06 

4.2E-06 

O.OE+OO 

arsenic 

2.2E*01 

O.OE-rOO 

2.2E«01 

3.4E-r01* 

O.OE*00 

3.4Et01* 

O.OE+OO 

cadmium 

4.5E+02 

0.0E*00 

4.5e-»02 

7.5E-02 

0.0E*00 

7.5E-02 

O.OE+OO 

chromium 

6.9E+01 

O.OEtOO 

6.9E*01 

9.2E-01* 

O.OE+00 

9.2E-01* 

O.OE+OO 

COPPER 

4.2E+05 

0.0E*OO 

4.2E*05 

3.6E-03 

O.OE*00 

3.6E-03 

O.OE+OO 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

6.3E-03 

0.DE*00 

6.3E-03 

O.OE+OO 

MERCURY 

3.3E+03 

O.OE+00 

3.3E-03 

2.7E-03 

0.0E*00 

2.7E-03 

O.OE+OO 

ZINC 

2.0E*06 

0.OE-*OO 

2.0E*06 

4. IE-04 

O.OE+OO 

4. IE-04 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E-»06  mg/kg  (See  voluae  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-10-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

1.0E+06 

1 .5E*00 

2.7E+04* 

3.9£-02a 

2.7E+04* 

O.OE+00 

ATRAZINE 

A.1E+0A 

2.2E*11 

4.1E+04 

2.4E-04 

4.5E-11 

2.4E-04 

O.OE+00 

BENZENE 

8.6E*02 

8.1E+03 

7.8£»02 

2.3E-02 

2.5E-03 

2.6E-02 

O.OE+00 

BICYCLOHEPTADIENE 

3.2E+05 

A.OE-HOb 

Z.DE-hOS 

2.2E-04 

1.BE-05 

2.4E-04 

Q.OE+00 

CARBON  TETRACHLORIDE 

2.0E'H02 

1.9E+03 

1.BE*02 

1.0E+00* 

1. IE-01* 

1.1E+00* 

O.OE+00 

CHLOROACETIC  ACID 

1.7E+04 

O.OE+00 

1.7E»04 

1.4E-02 

O.OE+00 

1.4E-02 

O.OE+00 

CHLOROBENZENE 

1.6E+05 

9.5E»05 

T.4E+05 

1.2E-04 

2. IE-05 

1.4E-04 

O.OE+00 

CHLOROFORM 

4.0E+03 

2.8Ef04 

3.5E*03 

9.9E-02 

1.4E-02 

1. IE-01* 

O.OE+00 

CHLOROPHENYLMETHTL  SULFONE 

1.6E*05 

1.1E+08 

1.6Ef05 

1.8E-06 

2.BE-09 

1.8E-06 

O.OE+00 

PPODE 

7.4E*01 

1.9E+09 

7.4E+01 

9.5E-02 

3.6E-09 

9.5E-02 

O.OE+00 

PPOOT 

7.4Er01 

1.0E+06 

7.4E+01 

6.8E*00* 

1.8E-07a 

6. BE +00* 

O.OE+00 

OIBROMOCHIOROPROPANE 

1.8E+01 

T.4E-*03 

1.8E+01 

1.8E»03* 

2.3E+01* 

1 .8E+03* 

O.OE+00 

1 ,2-DICHLOROETHANE 

2.8E-02 

4.5£-*04 

2.8E-r02 

1.4E-01* 

8.9E-04 

1.4E-01* 

O.OE+00 

DICYCLOPENTADIENE 

5.4E*04 

7.0E-»04 

3.1E+04 

o 

UJ 

1. IE-04 

2.6E-04 

O.OE+00 

DIELDRIN 

1.6E*00 

I.OErOd 

1.6£r00 

T.3E+02* 

4.3E-04a 

1.3E+D2* 

O.OE+00 

ethylbenzene 

8.3E*05 

3.3E+07 

a.iE^os 

2.4E05 

6.0E-07 

2.5E-05 

O.OE+00 

HEXACHLOROCYCLOPENTAOIENE 

1.7Er04 

1 .0E»06 

1 .6E+04 

2.4E-01* 

7.3E-03a 

2.5E-01* 

O.OE+00 

ISOORIN 

5.8E*02 

1.0£*O6 

5.8£-r02 

T.7E+00* 

1.3E-06a 

1.7E+00* 

O.OE+00 

METHYL  ISOBUTYL  KETONE 

4.1£-r05 

2.8E-07 

4.0EH05 

1.2E-05 

1.8E-07 

1.2E-05 

O.OE+00 

methylene  chloride 

3.3E-03 

1 .4E*04 

2.6E*03 

2.7E-03 

6.6E-04 

3.4E-03 

O.OE+00 

PARATHION 

5.0£*04 

1.1E‘11 

5.0E«04 

6. IE-04 

2.8E-10 

6. IE-04 

O.OE+00 

SUPONA 

1.2£r03 

4.7E*n 

1.2E-»03 

2.4E-02 

6.3E-11 

2.4E-02 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E*02 

6.5E*04 

5.1E+02 

1.8E-0I* 

1.4E-03 

1.8E-01* 

O.OE+00 

THIOOIGLYCOL 

3.3E+05 

0.0E*00 

3.3E-r05 

4.2E-05 

0.0E*00 

4.2E-05 

O.OE+00 

TOLUENE 

2.5E*06 

l.SE^OS 

2.4E+06 

1.2E-04 

2.0E-06 

1.2E-04 

O.OE+00 

1,1,1-TRICHLOROETHANE 

7.5E*05 

4.2E«08 

7.5E*05 

6.7E-07 

1.2E-09 

6.7E-07 

O.OE+00 

1,1,Z-TRICHLOROETHANE 

4.3E+02 

3.5E*04 

4.3E+02 

1.9E-03 

2.3E-05 

1.9E-03 

O.OE+OO 

TRICHLOROETHYLENE 

2.3E*03 

1.AE+05 

2.3E*03 

2.6E-04 

4.3E-06 

2.7E-04 

O.OE+00 

m-xylene 

1 .4E'r07 

2.7E-*07 

9.4E*06 

7.0E-06 

3.6E-06 

1 .1E05 

O.OE+OO 

0,P-XYLENE 

1 .4Er07 

2.9E*07 

9.5E+06 

2.8E-06 

1 .4E-06 

4.2E-06 

O.OE+OO 

ARSENIC 

2.2Er01 

0.0E*00 

2.2E»01 

3.4E‘01* 

O.OE*00 

3.4E+01* 

O.OE+OO 

CADMIUM 

4.5E+02 

0.0E*0O 

4.5E+02 

7.5E-02 

0.0E*00 

7.5E-02 

O.OE+OO 

CHROMIUM 

6.9E+01 

O.OE+00 

6.9E*01 

9.2E-01* 

O.OE*O0 

9.2E-01* 

O.OE+OO 

COPPER 

4.2E+05 

O.OE-rOO 

4.2E*05 

3.6E-03 

O.OE*00 

3.6E-03 

O.OE+OO 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

6.3E-03 

O.OE-hOO 

6.3E-03 

O.OE+OO 

MERCURY 

3.3E+03 

O.OE*00 

3.3E*03 

2.7E-03 

O.OE^^OO 

2.7E-03 

O.OE+OO 

ZINC 

2.0E*06 

O.OE+00 

2.0E+06 

4. IE-04 

O.OE-hOO 

4. IE-04 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  l.OOErOd  mg/kg  (See  volume  VI-A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E-»06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-10-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2.1E-01 

6.8E+04 

2.1E-01 

1.9E+05* 

5.9E-01* 

1.9E+05* 

O.OE+00 

ATRA2INE 

T.8E+04 

3.4E+10 

1.8E+04 

5.7E-04 

2.9E-10 

5.7E-04 

O.OE+OO 

BENZENE 

T.2E*02 

1.2E*03 

1.1E+02 

1.7E-01* 

1.6E-02 

1.8E-01* 

O.OE+00 

BICYCLOHEPTAOIENE 

1.4E+05 

1.4Eir06 

1.2E+05 

5.2E-04 

4.9E-05 

5.7E-04 

O.OE-rOO 

CARBON  TETRACHLORIDE 

2.7E+01 

2.9E+02 

2.5E+01 

7.4E+00* 

7.0E-01* 

8.1E+00* 

O.OE+OO 

CHLOROACETIC  ACID 

7.0E+03 

O.OE+00 

7.0E+03 

3.3E-02 

O.OE+00 

3.3E-02 

O.OE+OO 

CHLOROBENZENE 

6.8E+04 

3.4E+05 

5.7E+04 

2.9E-04 

5.8E-05 

3.5E-04 

O.OE+OO 

CHLOROFORM 

5.6E+02 

4.4E+03 

S.OE+02 

7.1E-01* 

9. IE-02 

8.0E-01* 

O.OE+OO 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

1.7E«07 

6.9E+04 

4.3E-06 

1.8E-08 

4.3E-06 

O.OE+OO 

PPODE  ■ 

1.0E*01 

1.3E*08 

1.0E+01 

6.9E-01* 

5.4E-08 

6.9E-01* 

O.OE+OO 

PPOOT 

1.0E+01 

1 . OE+06 

1.0E+01 

4.9E-r01» 

2.6E-06a 

4.9E+01* 

O.OE+OO 

DIBROMOCHLOROPROPANE 

2.5E+00 

9.4E'r01 

2.4E+00 

1  .SE-rOA* 

3.4E+02* 

1 .3E*04* 

O.OE+OO 

1,2-DICHLOROETHANE 

3.9E+01 

7.0E+03 

3.8E+01 

1.0E+00* 

5.7E-03 

1.0E+00* 

O.OE+OO 

DICYCLOPENTADIENE 

1.8E+04 

2.5E+04 

1.1E+04 

4.4E-04 

3.2E-04 

7.5E-04 

O.OE+OO 

DIELDRIN 

2.2E-01 

1.0E+06 

2.2E-01 

9.2E+02* 

6.4E-03a 

9.2E+02* 

O.OE+OO 

ETHYLBENZENE 

3.5E*05 

1.2E*07 

3.4E+05 

5.7E-05 

1.7E-06 

5.8E-05 

O.OE+OO 

HEXACHLOROCYCLOPENT AO  I ENE 

5.7E+03 

1.0E+06 

5.3E+03 

7. IE-01* 

4.7E-02a 

7.5E-01* 

O.OE+OO 

ISQORIN 

2.5E+02 

1.0E*06 

2.5E-»02 

4.1E+00* 

8.4E-06a 

4.1E+00* 

O.OE+OO 

METHYL  ISOBUTYL  KETONE 

1.7E*05 

1.0E+07 

1.7E*05 

2.9E-05 

4.9E-07 

2.9E-05 

O.OE+OO 

methylene  chloride 

4.5E*02 

2.1E«03 

3.7E+02 

2.0E-02 

4.3E-03 

2.4E-02 

O.OE+OO 

PARATHION 

2.1E+04 

1.7E*10 

2.TE*04 

1.4E-03 

1.8E-09 

1.4E-03 

O.OE+OO 

SUPONA 

5.3E*02 

7.3E«10 

5.3E*02 

5.7E-02 

4. IE-10 

5.7E-02 

O.OE+OO 

TEIRACHLOROETHYLENE 

7. 1E*01 

1.0E-‘04 

7.1E*01 

1.3E*00* 

9.0E-03 

1.3E*00* 

O.OE+OO 

THIOOICLYCOL 

1.4E+05 

O.OE+00 

1.4Et-05 

9.9E-05 

O.OE+00 

9.9E-05 

O.OE+OO 

TOLUENE 

1.1E+06 

2.3E+07 

1.0E+06 

2.8E-04 

1.3E-05 

3.0E-04 

O.OE+OO 

1,1,1-TRlCHLOROETHANE 

3.2E-t05 

1.5E+08 

3.2E+05 

1.6E-06 

3.3E-09 

1.6E-06 

O.OE+OO 

1,1,2-TRICHLOROETHANE 

6.0E+01 

5.4E*03 

5.9E«01 

1.3E-02 

1.5E-04 

1.4E-02 

O.OE+OO 

TRICHLOROETHYLENE 

3.2E+02 

2.IE+04 

3.1E-r02 

1.9E-03 

2.8E-05 

1.9E-03 

O.OE+OO 

M-XYLENE 

5.8E*06 

9.9E+06 

3.rE*06 

1.7E-05 

1.0E-05 

2.7E-05 

O.OE+OO 

0,P-XYLENE 

5.8E*06 

T.0E-»07 

3.7E+06 

6.9E-06 

3.9E-06 

1. IE-05 

O.OE+OO 

ARSENIC 

3.9E*00 

0.0E-*OO 

3.9E+00 

1.9Er02* 

O.OE^OO 

1.9E*02* 

O.OE+OO 

CADMIUM 

5.8E+01 

0.0E*00 

5.8E*01 

5.9E-01* 

0.OE«O0 

5.9E-01* 

O.OE+OO 

CHROMIUM 

8.8£*00 

O.OE-rOO 

8.8E+00 

7.3E*00* 

O.OE+00 

7.3E*00* 

O.OE+OO 

COPPER 

2.5E*05 

O.OE+00 

2.5E*05 

6.0E-03 

O.OE+00 

6.0E-03 

O.OE+OO 

LEAD 

9.2E*03 

0.0E*00 

9.2E«03 

1  .OE-02 

0.0E*00 

1.0E-02 

O.OE+OO 

MERCURY 

2.0EV03 

O.OE+00 

2.0E+03 

4.5E-03 

0.0E*00 

4.5E-03 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+OO 

1.1E+06 

7.8E-04 

O.OE+00 

7.8E-04 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flu*  uhich  is  below  one-tenth  of 

the  critical  flu*.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volime  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  irxJicated  is  greater  than  1,00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-10-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1.9E+00 

O.OE+00 

1.9E+00 

2.1E+04* 

O.OE+00 

2.1E+04* 

NA 

ATRAZINE 

2.3£*04 

O.OE+00 

2.3E-r04 

4.4E-04 

0.0E*00 

4.4E-04 

NA 

BENZENE 

1.1E+03 

O.OE+00 

1.1E»03 

1.8E-02 

O.OE-rOO 

1.8E-02 

NA 

BICYCLOHEPTADIENE 

1.8E+05 

O.OE-rOO 

1.8E*05 

4.0E-04 

O.OE+00 

4.0E-04 

NA 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE-rOO 

2.5E+02 

8. IE-01* 

0.0E*00 

8. IE-01* 

NA 

CHLOROACETIC  ACID 

9.2E+03 

O.OE+00 

9.2E+03 

2.5E-02 

O.OE+00 

2.5E-02 

NA 

CHLOROBENZENE 

8.8E+04 

O.OE+OO 

8.8E+04 

2.3E-04 

O.OE+00 

2.3E-04 

NA 

CHLOROFORM 

5.1E+03 

O.OE-rOO 

5.1E+03 

7.8E-02 

O.OE+OO 

7.8E-02 

NA 

CHLOROPHENYLMETHYL  SULFONE 

9.1E+04 

0.0E*00 

9.1E+04 

3.3E-06 

O.OE+00 

3.3E-06 

NA 

PPDDE 

9.3E+01 

O.OE+00 

9.3E*01 

7.5E-02 

O.OE+00 

7.5E-02 

NA 

PPDOT 

9.3E-rOT 

O.OE+00 

9.3E*0T 

5.4E«00* 

O.OE*00 

5.4E+00* 

NA 

D I BROMOCHLOROPROPANE 

2.3E+01 

O.OE-rOO 

2.3E+01 

1 .4E+03* 

O.OE+00 

1 .4E+03* 

NA 

1,2-DICHLOROETHANE 

3.5E+02 

O.OE-rOO 

3.5E+02 

1. IE-01* 

O.OE+00 

1. IE-01* 

NA 

OICYCLOPENTADIENE 

1 .7E»04 

O.OE+OO 

1 . 7E+04 

4.6E-04 

O.OE+OO 

4.6E-04 

NA 

DIELDRIN 

2.0E-rOO 

O.OE+OO 

2.0E*00 

1.0E+02* 

O.OE+00 

1.0E+02* 

NA 

ETHYLBENZENE 

4.6E*05 

O.OE*O0 

A.bE-rOS 

4.4E-05 

0.0E*00 

4.4E-05 

NA 

HEXACHLOROCYCLOPENTADIENE 

5.5E+03 

0.0E*00 

5.5E*03 

7.3E-01* 

0.0E*00 

7.3E-01* 

NA 

ISOORIN 

3.2Et02 

O.OErOO 

3.2E*02 

3.1E*00* 

O.OE+OO 

3.1E+00* 

NA 

meinylisobutyl  ketone 

2.2E*05 

0.0£*00 

2.2E>05 

2.2E-05 

O.OE+OO 

2.2E-05 

NA 

METHYLENE  CHLORIDE 

4.1E*03 

O.OE+00 

4.1E+03 

2.2E-03 

O.OE+OO 

2.2E-03 

NA 

PARATHION 

2.7E+04 

O.OE+00 

2.7E*04 

1. IE-03 

O.OE+OO 

1. IE-03 

NA 

SUPONA 

6.9E+02 

O.0E-*OO 

6.9£*02 

4.4E-02 

O.OE+OO 

4.4E-02 

NA 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE+00 

6.5E*02 

1.4E-01* 

O.OE+OO 

1.4E-01* 

NA 

THIOOIGLYCOL 

1.8E+05 

O.OE+00 

1.8E*05 

7.6E-05 

O.OE+OO 

7.6E-05 

NA 

TOLUENE 

1.4E*06 

O.OE+00 

T.AE-rOb 

2.2E-04 

o.OE+no 

2.2E-04 

NA 

1,1,1-TRICHLOROETHANE 

4.2E+05 

o.OE-on 

4.2E*05 

1 .2E-06 

O.OE+OO 

1.2E-06 

NA 

1 , 1 ,2-TRICHLOROETHANE 

5.5E*02 

O.OE*OU 

s.T'+OZ 

1.5E-03 

O.OE+OO 

1.5E-03 

NA 

TRICHLOROETHYLENE 

2.9E«03 

O.OE-00 

2.9E-03 

2. IE-04 

O.OE+OO 

2. IE-04 

NA 

M-XYLENE 

7.0E-»06 

0.0E*00 

7.0E+06 

1.4E-05 

O.OE+OO 

1 .4E-05 

NA 

0,P-XYLENE 

7  OE+06 

O.OE-rOO 

7.0E'r06 

5.7E-05 

O.OE+OO 

5.7E-06 

NA 

ARSENIC 

2.0E+01 

O.OE*00 

2.0E*01 

3.7E*01* 

O.OE+OO 

3.7E+01* 

NA 

CADMIUM 

3.6E+02 

0.0E*00 

3.6E+02 

9.5E-02 

O.OE+OO 

9.5E-02 

NA 

CHROMIUM 

5.5E*01 

O.OE*00 

5.5E*01 

1.2E+00* 

O.OE+OO 

1.2E+00* 

NA 

COPPER 

1.8E*05 

0.0E*00 

1 .8E*05 

8.5E-03 

O.OE+OO 

8.5E-03 

NA 

LEAP 

6.5E+03 

0.OE*00 

6.5E-03 

1.5E-02 

O.OE+OO 

1.5E-02 

NA 

MERCUFY 

1 .4E*03 

O.OErOO 

1.4E*03 

6.3E-03 

O.OE+OO 

6.3E-03 

NA 

ZINC 

7.8E*05 

O.0E*OO 

7.8E*05 

1.0E-03 

O.OE+OO 

1.0E-03 

NA 

*:  El  ts  equal  to  or  exceeds  l.OE-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pxjse  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-10-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  <mg/kg) 

CUmiLATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ENC 

ALDRIN 

1.2E-01 

1.4E+05 

O.OE+00 

1.2E-01 

3.4E+05* 

2.9E-01* 

3.4E+05* 

O.OE+00 

NA 

ATRAZINE 

A.2E+03 

3.0E+10 

0.0E«^00 

4.2E+03 

2.4E-03 

3.4E-10 

2.4E-03 

O.OE+00 

NA 

BENZENE 

6.7E+01 

1.1E+03 

O.OE-rOO 

6.3E*01 

3.0E-01* 

1.9E-02 

3.2E-01* 

0.0E«00 

NA 

BICYCLOHEPTADIENE 

S.SE-rOA 

5.3E+05 

O.OE+00 

3.1Em 

2. IE-03 

1.3E-04 

2.3E-03 

0.08*00 

NA 

CARBON  TETRACHLORIDE 

1.5E+01 

2.5E^02 

0.0E«00 

I.AE^OI 

1.3E+01* 

8.1E-01* 

1.4E+01* 

O.OE+00 

NA 

CHLOROACETIC  ACID 

1.7E+03 

O.OE-rOO 

O.OE+00 

1.7E+03 

1.4E-01* 

O.OE^^OO 

1.4E-01* 

0.0E*O0 

NA 

chlorobenzene 

1.5E+04 

1 .3E*05 

O.OE*00 

1.3E+04 

1.3E-03 

1.6E-04 

1.5E-03 

0.0E*00 

NA 

CHLOROFORM 

3.1E+Q2 

3.8E'r03 

O.OE-rOO 

2.9E*02 

1 .3E+00* 

1. IE-01* 

1 .4E*00* 

O.OE+00 

NA 

CHLOROPHENYLMETHYL  SULFONE 

1.7E+04 

1.4E+07 

O.OE+00 

1.7E+04 

1.8E-05 

2. IE-08 

1.8E-05 

O.OE+00 

NA 

PPDDE 

5.7Er00 

2.6E+08 

O.OE+OO 

5.7E+00 

1.2E+00* 

2.7E-08 

1.2E+00* 

O.OE+00 

NA 

PPODT 

5.7e*00 

1.0Er06 

1.0E+06 

5.7E-r00 

8.7E*01* 

1.3E-06a 

8.7E+01* 

0.0E*00 

NA 

0 1 BROHOCHLOROPROPANE 

1 .4E-*00 

1.9E+02 

O.OE*O0 

1.4E+00 

2.3E+04* 

1.7E+02* 

2.3E+04* 

O.OE+00 

NA 

1,2-DICHLOROETHANE 

2.2E-01 

6.0Er03 

O.OE+00 

2.2E+01 

1.8E+00* 

6.7E-03 

1.8E*00* 

O.OE+00 

NA 

OICYCLOPENTADIENE 

1.2E+03 

9.4E*03 

O.OE+00 

1.0E+D3 

6.8E-03 

8.5E-04 

7.7E-03 

O.OE+00 

NA 

DIELORIN 

1.2E-01 

1.0E*06 

1.0E+06 

1.2E-01 

1 .6E+03* 

3.2E-03a 

1 .6E+03* 

O.OE+OO 

NA 

ethylbenzene 

8.5E*04 

4.5E+06 

0.0E*00 

8.3E*04 

2.4E-04 

4.5E-06 

2.4E-04 

O.OE+OO 

NA 

HEXACHLOROCYCLOPENTAO 1 ENE 

3.8Er02 

1 .OE+06 

1.0E«06 

3.8£*02 

1.0E*01* 

5.4E-02a 

1.0E+01* 

O.OErOO 

NA 

ISOORIN 

5.9E+01 

1.0E+06 

1,OE*06 

5.9E+01 

1.7E+01* 

9.8E-06a 

1.7E+01* 

O.0E*O0 

HA 

methyl  ISOBUTYL  KETONE 

4.0E*04 

3.7E+06 

O.OE+00 

3.9E+04 

1.3E-04 

1.3E-06 

1.3E-04 

0.0E*00 

NA 

mpthylene  chloride 

2.5E*02 

1.8E+03 

0.0E*00 

2.2E*02 

3.6E-02 

5.0E-03 

4. IE-02 

O.OE+00 

NA 

THION 

5.1E*03 

1.4E+10 

0.0E*00 

5.1E+03 

5.9E-03 

2. IE-09 

5.9E-03 

O.OE+00 

NA 

bwrONA 

1.3E+02 

6.3E+10 

0.0E*00 

1 .3E+02 

2.4E-01* 

4.8E-10 

2.4E-01* 

O.0E*O0 

NA 

tetrachloroethylene 

4.1E*01 

8.6E*03 

O.OE+OO 

4.1E*01 

2.2E+00* 

1.0E-02 

2.2E*00* 

0.0E*00 

NA 

THIOOIGLYCOL 

3.4E*04 

O.OE+00 

0.0E*00 

3.4E+04 

4. IE-04 

O.OE+00 

4. IE-04 

O.0E*00 

NA 

toluene 

2.6E+05 

2.0E+07 

O.OE'tQO 

2.6£*05 

1.2E-03 

1.5E-05 

1.2E-03 

O.OE+00 

NA 

1,1,1-TRICHLOROeTHANE 

7.8Er04 

5.6e+07 

O.OE+00 

7.8E+04 

6.4E-06 

8.9E-09 

6.4E-06 

O.OE*O0 

NA 

1,1,2-TRICHLOROeTHANE 

3.4E*01 

4.6E*03 

O.OE+00 

3.3E+01 

2.4E-02 

1.7E-04 

2.4E-02 

O.OE+00 

NA 

trichloroethylene 

1.8Er02 

1.8E*04 

0.0E*00 

1.7E*02 

3.4E-03 

3.3E-05 

3.4E-03 

0.0E*00 

NA 

M-xriENE 

8.8E*05 

3.7E*06 

O.OE+00 

7.TE+05 

1. IE-04 

2.7E-05 

1.4E-04 

O.OE+OO 

NA 

0,P-XYLENE 

8.8E-*05 

3.8E«06 

0.0E*00 

7.2E+05 

4.5E-05 

1.0E-05 

5.6E-05 

O.OE+00 

NA 

ARSENIC 

1.6E*00 

O.OE+OO 

O.OE+OO 

1.6E*00 

4.6E*02* 

O.OE+00 

4.6E+-J‘ 

O.OErOO 

NA 

CADMIUM 

7.6E+00 

O.OE-rOO 

0.0E*00 

7.6E+00 

4.5E+00* 

O.OE+00 

4.5E*00* 

0.0E*00 

NA 

CHROMIUM 

1.1E*00 

O.OE+OO 

0.OE*O0 

1.1E*00 

5.6E*01* 

O.OE+00 

5.6E*01* 

0.0E*00 

NA 

COPPER 

5.7Er04 

O.0E*00 

0.0E*00 

5.7E*-04 

2.6E-02 

O.OE+00 

2.6E-02 

O.OE+00 

NA 

LEAD 

2.2E-»03 

O.OE+00 

0.0E*00 

2.2E+03 

4.4E-02 

O.OE^OO 

4.4E-02 

O.OE+00 

NA 

MERCURY 

4.6E*02 

O.OE*00 

O.OE+00 

4.6E*02 

1.9E-02 

O.OEtOO 

1.9E-02 

0.0E*00 

NA 

ZINC 

1.4E*05 

O.OE+00 

O.OE+00 

1.4E*05 

5.9E-03 

O.OE+00 

5.9E-03 

0.0E*OO 

NA 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  Flux  which  is  below  one-tenth  of  the  critical  Flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
I.OOErOb  mg/kg  (See  volume  Vl-A). 

*;  El  is  equal  to  or  exceeds  1.0E-0I 


the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.32  SITE  SPSA-11:  SANITARY  SEWER  SYSTEM  (formerly  Sanitary  Sewer- 
South  Plants;  EBASCO,  1988u/RIC  88196R06) 

2.32.1  Site-Specific  Considerations 

Figures  SPSA-11-1  and  SPSA-11-2  and  Table  SPSA-11-1  depict  the  target  contaminants  for 
Site  SPSA-11.  Borings  1  through  7  from  Trench  SS03;  1  through  9  from  Trench  SS04; 
and  1  through  4  from  Trench  MKE17  were  included  in  this  exposure  assessment,  consistent 
with  the  South  Plants  SAR.  The  historical  search  conducted  under  the  contamination 
assessment  revealed  that  previous  investigations  detected  the  presence  of  bicycloheptadiene, 
benzene,  chlorophenylmethyl  sulfide,  chlorophenylmethyl  sulfone,  dibromochloropropane, 
dicyclopentadiene,  diisopropylmethyl  phosphonate,  Endrin,  tetrachloroethylene,  toluene, 
tnchloroethylene,  Vapona,  lead,  and  mercury  (EBASCO,  1988u/RIC  88196R06);  however, 
they  were  not  detected  in  soil  during  the  soil  investigations.  Since  this  site  is  a  sewer  line, 
many  of  the  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present 
in  Site  SPSA-11  (EBASCO.  1988u/RIC  88196R06). 

2.32.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  SPSA-11  are  shown  in  Figure  SPSA-11-1  and  SPSA-11-2.  Table  SPSA-11-1 
summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil  above  indicator 
levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from 
the  Phase  1  and  Phase  II  investigations.  The  boring  number  and  depth  where  the 
maximum  value  was  observed  are  shown.  Data  were  included  for  ICP  metals,  arsenic,  and 
mercury  from  0-10  ft  only  because  direct  soil  exposure  below  10  ft  is  assumed  to  be 
negligible  (see  Volume  Vl-a).  Table  SPSA-11-1  is  not  .separated  into  Horizon  1  and 
Horizon  2  since  the  borings  are  located  in  trenches.  No  groundwater  data  table  was 
included  for  Site  SPSA-11  since  this  site  is  a  sewer  line  (see  Volume  VI-A). 

2.32.3  Site  Exposure  Summary 

Tables  SPSA-11-2  through  SPSA-11-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


REA10/RPT0041.REA  VI-C  9/12/90  12:43  pm  spl 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Aldrin 

— 

Direct 

Direct 

Direct 

Dieldrin 

■■ 

Direct 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-11  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


REA10/RPT0041.REA  VI-G  9/11/90  4:50  pm  spl 
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SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA- II 
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SPSA-11-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV 

(mg/kg) 

PPLV 

(mg/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

OPN 

ALDRIN 

1.5E+00 

5.0E+06 

1.5E+00 

4.7E+00* 

1.4E-06 

4.7E+00* 

O.OE+00 

CHLOROFORM 

4.0E+03 

5.3E+03 

2.3E+03 

4.9E-03 

3.8E-03 

8.7E-03 

O.OE+00 

DIELDRIN 

1.6E+00 

4.2E*06 

1.6E+00 

1.9E-01* 

7.1E-08 

1.9E-01* 

O.OE+00 

COPPER 

4.2E*05 

O.OE+00 

4.2E+05 

1.2E-04 

O.OE«00 

1.2E-04 

O.OE'^00 

ZINC 

2.0E+06 

0.0E*00 

2.0E«06 

5.5E-05 

O.OE-^00 

5.5E-05 

O.DE+DO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  iirply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-11-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

61 

INDIRECT 

61 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

5.0E«06 

1.5E+00 

4.7E*00* 

1.46-06 

4.76*00* 

0.06*00 

CHLOROFORM 

4.0E+03 

5. 36*03 

2.36*03 

4.9E-03 

3.86-03 

8.76-03 

0.06*00 

DIELDRIN 

1,6E*00 

4.2E*06 

1.6E+00 

1.9E-01* 

7.16-08 

1.96-01* 

0.06*00 

COPPER 

4.2E«05 

0.06*00 

4.26*05 

1.2E-04 

0.0E*OO 

1.26-04 

0.06*00 

ZINC 

2.0E*06 

0.06*00 

2.06*06 

5.5E-05 

0.06*00 

5.56-05 

0.06*00 

*:  El  is  equal  to  or  exceeds  1.0E'01 

If  the  PPLV  value  indicated  is  greater  than  1.006-^06  the  calculations  iirply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-n-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

3.3E+05 

2. IE-01 

3.4E+01* 

2. IE-05 

3.4E*01* 

O.OE+OO 

CHLOROFORM 

5.6E+02 

8.2E«02 

3.3E+02 

3.6E-02 

2.4E-02 

6.0E-02 

O.OE+00 

DIELDRIN 

2.2E-01 

2.8E+05 

2.2E-01 

1.4E+00* 

1. IE-06 

1 .4E+00* 

O.OE+OO 

COPPER 

2.5E*0S 

O.OE^OO 

2.5E*05 

2. IE-04 

0.0E400 

2. IE-04 

0.0E«00 

ZINC 

1.1E+06 

O.OE+00 

1.1E«06 

1.0E-04 

0.0E*00 

1.0E-04 

O.OE-rOO 

*:  El  is  equal  to  or  exceeds  1.0E-0I 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-11-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

<iiig/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

* 

ALDRIN 

1.9E«00 

O.OE-^00 

1.9E+00 

3.7E+00* 

O.OE'FOO 

3.7E+00* 

NA 

CHLOROFORM 

5.1E+03 

O.OE'^00 

5.1E*03 

3.9E-03 

O.OE'^00 

3.9E-03 

NA 

DIELDRIN 

Z.OE-^OO 

O.OE-i-OO 

2.0E+00 

1.5E-01* 

O.OE-^OO 

1.5E-01* 

NA 

COPPER 

1.8E«05 

O.OE^OO 

I.BE^OS 

3.0E-04 

0.0E*^00 

3.0E-04 

NA 

ZINC 

7.8E*0S 

O.OE'^00 

7.8E*05 

1.AE-04 

0.0E«OO 

1.4E-04 

NA 

El  Is  equal  to  or  exceeds  1.0E*01 


SPSA-11-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 
DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV 

(mg/kg) 

OSVI 

(mg/kg) 

ESVI 

(mg/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

OPN 

ENC 

ALORIN 

1.2E-01 

6.7E+05 

O.OE'i'OO 

1.2E-01 

6.0E+01* 

1. IE-05 

6.0E+01* 

O.OE+00 

NA 

CHLOROFORM 

3.1E+02 

7.0E*02 

O.OE+00 

2.2E«02 

6.4E-02 

2.8E-02 

9.3E-02 

O.OE-^OO 

NA 

DIELDRIN 

1.2E-01 

5.7E+05 

O.OE-tOO 

1.2E-01 

2.5E+00* 

5.3E-07 

2.5E+00* 

O.OE+OO 

NA 

COPPER 

5.7E+04 

O.OE-fOO 

O.OE+00 

5.7E+04 

9.1E-04 

O.OE-^OO 

9. IE-04 

O.OE+OO 

NA 

ZINC 

1.4E*05 

O.OE«O0 

O.OE+00 

1.4E+05 

7.9E-04 

O.OE+00 

7.9E-04 

O.OE'^^OO 

NA 

El  is  equal  to  or  exceeds  1.0E-01 
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2.33  SITE  SPSA-12:  PROCESS  WATER  SYSTEM  (formerly  Process  Water  System; 
EBASCO,  1988W/RIC  88256R04) 

2.33.1  Site-Specific  Considerations 

Figure  SPSA-12-1  through  SPSA-12-4  and  Table  SPSA-12-1  depict  the  target  contaminants 
for  Site  SPSA-12.  Fire  hydrant  85W/Borings  1  through  8,  Trench  PWO/Borings  1  through 
5  and  7  through  10,  and  Trench  PW02/Borings  1  through  8.  The  history  search  conducted 
under  the  contamination  assessment  revealed  that  the  process  water  system  was  used  for 
water  circulation  only  and  not  for  chemical  transportation.  However,  this  system  was 
historically  contaminated  with  pesticide  residues.  According  to  site  history,  no  other 
chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in 
Site  SPSA-12  (EBASCO,  1988w/RIC  88256R04). 

2.33.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  SPSA-12  are  shown  in  Figures  SPSA-12-1  through  SPSA-12-4.  The  following 
contaminants  were  not  included  in  the  figure  since  they  were  not  considered  a  target 
contaminant  during  the  Phase  I  and  Phase  II  investigations:  pyrene  or  fluoranthene 
occurring  in  Trench  PWOl  in  Boring  3  (0-1  ft)  and  Boring  5  (0-1  ft).  Although  not  shown 
in  this  figure,  these  chemicals  were  included  in  the  South  Plants  SAR  and  in  this  exposure 
assessment  because  they  passed  through  the  screening  process  performed  in  the  RMA 
Chemical  Index  (EBASCO.  1988c/RIC  88357R01). 

Table  SPSA-12-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed 
to  be  negligible  (see  Volume  VI-A).  No  groundwater  data  table  was  included  for  Site 
SPSA-12  since  this  site  is  a  sewer  line  (see  Volume  VI-A). 


REA10/RPT0041.REA  VI-G  9/6/90  3:38  pm  spl 
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2.33.3  Site  Exposure  Summary 

Tables  SPSA-12-2  through  SPSA-12-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-12  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


REA10/RPT0041.REA  VI-G  9/1 IW  4:51  pm  spl 


2-349 


Legend 


0^  Boring  Location  with  Number 

■  Catch  Boiin 

•*  Monhole  with  number 


wroi 


FH 


Process  Woter  Return 

Trench  with  Number 
Fire  Hydrant 


Ditch 


Proceu  Water  Return  Pipe 


Prepored  for  = 


Progrom  Monager's  Office  for 
RocKjf  Mountoir.  Arser^il  Cleont^ 
Aberdeen  Proving  Ground,  Maryland 


FIGURE  SPSA-I2-I 

Phase  I  and  Phase  II  Analytes  Detected 
Within  or  Above  Indicator  Levels 
PxKy  Mountain  Arsenol 
Prepored  by:  Ebosx  Services  incorporoled 


Prepored  for^ 

FIGURE  SPSA-12-2 
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FIGURE  SPSA-12-3 
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FIGURE  SPSA-12-4 
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TABLE  SPSA  12  1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA- 12 
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2/  PWOl  Trench  PWOl 

3/  Noniargcl  contaminant.  Refer  to  the  exposure  assessment  nontarget  screen  in  Appendix 


VPS*- 12 -2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIM 

1 .5E*00 

2.3E+05 

I.SE^DO 

3.3E-01* 

2.2E-06 

3.3E-01* 

O.OEMIO 

DICTCLOPENTAOIENE 

5.AE«04 

1.0E-MK 

8.6E'»03 

0.0E«OO 

7.8E-04 

7.8E-04 

O.OE-rOO 

OIELORIN 

1 .6£*00 

rOE-rOb 

1.6E«00 

6.4E*00« 

1.2E-04a 

6.4E-K)0» 

O.OE'HIO 

TETRACHLOROETHYLENE 

5.1E*02 

7.7E-K)4 

S.1E*02 

0.0E«<)0 

S.2E-06 

5.2E-06 

O.OE^OO 

COPPER 

*.2E*05 

0.OE«OO 

4.2E+05 

8.4E-0S 

O.OE-rOO 

8.4E-05 

0.0E«O0 

LEAD 

1.5E+04 

0.0E«00 

1.5E+04 

2.6E-03 

O.OEi-OO 

2.6E-03 

O.OE^-OO 

MERCURY 

3.3E*03 

O.OE-rOO 

3.3E+03 

2.2E-04 

O.OE-rOO 

2.2E-04 

O.OE-rOO 

ZINC 

2.0E'K)6 

0.0E*OO 

2.0E«06 

5.SE-05 

0.0E4<I0 

5.5E-05 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E«06  mg/kg  (See  volune  VI-A). 

*;  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.OOE-^Ob  the  calculations  imply  that  the  contaminant 

does  not  pose  tnacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-12-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

-CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

I.SE-rOO 

2.3E+0S 

1.5E+00 

3.3E-01* 

2.2E-06 

3.3E-01* 

O.OE+00 

OiaCLOPENTAOIENE 

S.4E'»04 

1.0E«04 

S.6E-r03 

D.DE'tOO 

7.8E-04 

7.8E-04 

0.08*00 

DIELORIN 

1.6E-r00 

l-OE-rOb 

1.6E*00 

6.4E'r00* 

1.2E-04a 

6.4E*00» 

0.0E*O0 

TETRACHLOROETHTLENE 

5.1E*02 

7.rt*04 

S.1E»02 

D.0E«OO 

5.2E-06 

5.a-06 

O.0E*OO 

COPPER 

4.2E-r05 

0.OE*OO 

4.2E*0S 

8.4E-0S 

D.0E*OO 

8.4E-05 

0.0E*OO 

LEAD 

1.SE-KK 

0.OE*OO 

1.SE*04 

2.6E-03 

O.DE'HX) 

2.6E-03 

0.0E*O0 

MERCURY 

3.3E«03 

0.OE«OO 

3.3E<’03 

2.2E-04 

0.0E'K)0 

2.2E-04 

O.0E*OO 

ZINC 

2.0E-r0b 

O.DE-i'OO 

2.0E-»06 

S.SE-05 

O.DE-rOO 

5.5E-05 

O.OE*00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  I.OOE-Klh  mg/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E«06  the  calculations  iaply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-12-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(ng/kg> 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2. IE-01 

1.56*04 

2.16-01 

2.4E*00* 

3.26-05 

2.46*00* 

0.06*00 

OICTCLOPEMTAOIENE 

1.86*04 

3.76*03 

3.1E*03 

0.06*00 

2.26-03 

2.26-03 

0.06*00 

OtELORIN 

2.2E-ai 

1.06*06 

2.26-01 

4.66*01* 

1.7E-03e 

4.66*01* 

0.06*00 

TETRACHLOROETHYLENE 

7.1E*01 

1.26*04 

7.16*01 

0.06*00 

3.36-05 

3.36-05 

0.06*00 

COPPER 

2.56*05 

O.OE*00 

2.56*05 

1.4E-04 

0.06*00 

1.46-04 

0.06*00 

LEAD 

9.26*03 

0.06*00 

9.26*03 

4.36-03 

0.06*00 

4. 36-03 

0.06*00 

NERCURT 

2.06*03 

0.06*00 

2.06*03 

3.7E-04 

0.06*00 

3.76-04 

0.06*00 

ZINC 

1.16*06 

0.06*00 

1.16*06 

1.06-04 

0.06*00 

1.06-04 

0.06*00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  I.OOE-^Ob  ng/kg  (See  volijae  Vl-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  ieply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA-12-5 

EXPOSURE  EVALUATIONS  FOR  CQHMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(Kig/lig) 

INDIRECT 

PPLV 

(mg/kg) 

CUtftJLATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

1 .9E*00 

0.0E«00 

1.9E*00 

2.6E-01* 

0.0E*00 

2.6E-01* 

NA 

OiaCLOPENTAOIENE 

1.7E*04 

O.OE-^DO 

1.7E*04 

O.0E*OO 

O.OE*00 

O.OE*00 

NA 

OIELORIN 

Z.OE-KK) 

0.0E«OO 

2.08*00 

5.0E+00* 

0.0E*O0 

5.0E*00* 

NA 

TETRACNLOROETHrLENE 

6.5E«02 

O.OE^OO 

6.5E*02 

0.0E*O0 

0.0E*O0 

0.0E*O0 

NA 

COPPER 

1.aE*05 

O.OE+OO 

1.8E*05 

2.0E-04 

O.OE*00 

2.0E-04 

NA 

LEAD 

6.SE-K)3 

O.OE-^0 

6.SE*03 

6.1E-D3 

D.0E*O0 

6. IE-03 

NA 

MERCURY 

1 .4E*03 

0.0E«00 

1 .4E*03 

S.2E-04 

D.DE*00 

5.2E-04 

NA 

ZINC 

7.aE*05 

O.OE^OO 

7.8E*05 

1.4E-04 

D.DE*00 

1.4E-04 

NA 

El  is  equal  to  or  exceeqs  1.0E-Q1 
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SPSA- 12  -6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg} 

INDIRECT 

OSVI  ESVI 

(tng/kg)  (ng/kg) 

CUMUUTIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El  ' 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALORIN 

1.2E-01 

3.1E-K}4 

O.OE^OO 

1.2E-01 

4.3£*00* 

1.6E-0S 

4.3E+00* 

O.OE-^OO 

NA 

DICTCLOPEHTAOIENE 

1.2E*03 

1.4E-»03 

O.0E«O0 

6.3E*02 

O.0E«OO 

5,9E-03 

5.98-03 

O.OE-^OO 

NA 

OIELORIN 

1.2E-01 

I.OE'^06 

1.0E«06 

1.2E-01 

8.2£*01« 

8.7E-04a 

8.2E+01* 

O.OE-rOO 

NA 

TETRACNLCROETHYLENE 

4.1E-K)1 

I.OE'KIA 

0.0E4O0 

A.IE-H)! 

0.0E-»OO 

3.9E-05 

3.9E-05 

0.0E«O0 

NA 

COPPER 

5.7E*04 

O.OE^OO 

O.OE+00 

5.7E+04 

6.1E-04 

O.OE»0O 

6. IE-04 

O.OE*O0 

NA 

LEAD 

2.2E*03 

O.OE-^OO 

0.0E«00 

2.2E*03 

1.8E-02 

O.OE-rOO 

1.8E-02 

0.08*00 

NA 

MERCURY 

4.6E«02 

O.OE^OO 

O.0E«O0 

4.6E«02 

1.6E-03 

O.OE«0O 

1.6E-03 

0.0E*00 

NA 

ZINC 

1.4E*05 

O.OE+OO 

0.0E*00 

1.4E+05 

7.9E-04 

0.0E«0O 

7.9E-04 

0.OE*00 

NA 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
I.OOE^Ob  mg/kg  (See  voline  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 
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2.34  SITE  SPSA-12a:  AERATION  BASIN  (formerly  Site  2-7:  Aeration 

Basin;  EBASCO,  1987n/RIC  87006R18  and  EBASCO,  1988v/RIC  87(X)6R18A) 

2.34. 1  Site-Specific  Considerations 

Figiue  SPSA-12a-l  and  Tables  SPSA-12a-l  and  SPSA-12b-2  depict  the  target  contaminants 
for  Site  SPSA-12a.  Borings  1  through  13  were  included  in  the  exposure  assessment, 
consistent  with  the  South  Plants  SAR.  This  site  was  used  to  cool  and  independently 
recirculate  the  process  water  used  in  the  condenser  and  turbine  of  the  power  plant. 
Therefore,  chemicals  from  the  RMA  target  contaminant  list  that  are  associated  with  these 
activities  were  suspected  to  be  present  in  Site  SPSA-12a  (EBASCO,  1987n/RIC  87()06R18). 

2.34.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-12a  are  shown  in  Figure  SPSA-12a-l.  The  following  contaminants  were  not 
included  in  this  figure,  since  they  were  not  considered  target  contaminants  during  the 
Phase  I  and  Phase  II  investigations:  1,1,2,2-Tetrachloroethane,  occurring  in  Borings  1  (0-1 
ft)  and  4  (0-1  ft)  and  trichloropropene,  occurring  in  Boring  4  (0-1  ft).  Although  not  shown 
in  this  figure,  these  chemicals  were  included  in  the  South  Plants  SAR  and  in  this  exposure 
assessment  because  they  passed  through  the  screening  process  performed  in  the  RMA 
Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 

Table  SPSA-12a-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (sec  Volume  VI- A).  Table  SPSA-12a-2  summarizes  the 
maximum  concentrations  detected  in  groundwater  together  with  the  well  number,  location, 
sampling  interval,  and  depth  to  groundwater. 


REA10/RPT0041JIEA  VI-G  9/7/90  10:44  am  spl 
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2.34.3  Site  Exposure  Summary 

Tables  SPSA-12a-3  through  SPSA-12a-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-12a  is  greater  than  10  ft, 
the  enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the 
cumulative  quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and 
with  the  critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Aldrin 

— 

— 

Direct 

Indirect 

Dir/lnd 

!  ,1 ,2,2-Tetrachloroethane 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SPSA-12a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEl  value  greater  than  1; 

•  Benzene  (enclosed) 

•  Carbon  tetrachloride  (enclosed) 


REA10/RPT0041.REA  VI-C  9/11/90  4:52  pm  spl 
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TABLE  SPSA-12a-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-12a 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  17  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

BENZENE 

890 

02545 

03/9/88 

CARBON  TETRACHLORIDE 

7.1 

02545 

01/11/89 

CHLOROFORM 

18 

02545 

01/11/89 

CHLOROBENZENE 

340 

02545 

01/11/89 

DIBROMOCHLOROPROPANE 

0.93 

02545 

01/11/89 

DIISOPROPYLMETHYL  PHOSPHONATE 

0.65 

02545 

01/11/89 

DIELDRIN 

0.092 

02545 

01/11/89 

DIMETHYLMETHYL  PHOSPHONATE 

0.25 

02545 

01/11/89 

PPDDT 

0.14 

02545 

01/11/89 

TETRACHLOROETHYLENE 

24 

02545 

01/11/89 

TRICHLOROETHYLENE 

8.6 

02545 

01/11/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA12a-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

_CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

7.4E+04 

1.5E*00 

6.7E-02 

1.3E-06 

6.7E-02 

0.08*00 

BENZENE 

8.6E«02 

O.OE+00 

8.6E-^02 

0.0E*00 

0.08*00 

0.0E*00 

3.0E-03 

CARBON  TETRACHLORIDE 

2.0E*02 

O.OE^OO 

2.0E*02 

0.08*00 

O.OE*00 

0.08*00 

4.2E-04 

CHLOROBENZENE 

1.6E+05 

O.OE-^OO 

1 .6E+05 

0.0E*00 

0.08*00 

0.08*00 

1.0E-05 

CHLOROFORM 

A.0E«03 

O.OE^OO 

4.08*03 

0.0E*00 

0.08*00 

O.OE*00 

9.0E-06 

PPDOE 

7.4E+01 

5.3E+06 

7.4E+01 

1.9E-04 

2.6E-09 

1.9E-04 

0.08*00 

PPODT 

7.4E+01 

1.1E+07 

7.4E+01 

3. IE-04 

2. IE-09 

3. IE-04 

2.6E-07 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE-^OO 

1.8E+01 

0.0E*00 

0.08*00 

0.0E*00 

6.6E-06 

DIELDRIN 

1.6E+00 

4.0E+04 

1.6E*00 

7.6E-01* 

3.0E-05 

7.6E-01* 

7.2E-09 

DMSOPROPYLMETHYL  PHOSPHONATE 

6.6E+0S 

O.OE^OO 

6.6E*05 

0.0E*00 

0.08*00 

0.OE*O0 

5. IE-11 

DIMETHYHETHYL  PHOSPHONATE 

1.5E+05 

O.OEt-OO 

1.5E+05 

0.0E*00 

0.08*00 

0.OE*00 

0.0E*00 

ENDRIN 

2.5E+03 

3.2E+07 

2.5E+03 

5.6E-05 

4.3E-09 

5.7E-05 

O.OE*00 

HEXACHLOROCYCLOPENTAD I ENE 

1.7E+04 

4.1E+03 

3. 38*03 

2.8E-06 

1. IE-05 

1.4E-05 

O.OE+00 

ISOORIN 

5.8E+02 

6.4E'»06 

5.8E*02 

4.7E-06 

4.2E-10 

4.7E-06 

0.OE*O0 

1,1.Z,2-TETRACHL0R0ETHANE 

1.3E«02 

2.4E+03 

1.2E*02 

7.9E-03 

4. IE-04 

8.3E-03 

0.0E*00 

TETRACHLOROETHYLENE 

S.1E+02 

1.5E+05 

S.1E*02 

5.9E-04 

2. IE-06 

5.9E-04 

3.6E-05 

TRICHLOROETHYLENE 

2.38-^03 

O.OE^OO 

2.38*03 

0.0E*00 

0.08*00 

0.08*00 

2.6E-05 

COPPER 

4.2E+05 

0.0E«00 

4.28*05 

8.9E-04 

0.08*00 

8.9E-04 

0.08*00 

MERCURY 

3.3E*03 

O.OE^OO 

3.3E*03 

7.6E-05 

0.0E*00 

7.6E-05 

0.08*00 

ZINC 

2.0E*06 

O.OE+OO 

2.0E*06 

8.6E-05 

0.0E*OO 

8.6E-05 

0.OE*OO 

El  is  equal  to  or  exceeds  1.0E-0I 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E'»06  the  calculations  inply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2-365 


SPSA12a-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/icg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

7.4E+04 

T.5E»00 

6.7E-02 

1.3E-06 

6.7E-02 

O.OE+00 

BENZENE 

8.6E+02 

O.0E«O0 

8.6E«02 

O.OEi-OO 

O.OE'^00 

0.0E«00 

3.0E-03 

CARBON  TETRACHLORIDE 

2.0E402 

O.OE+00 

2.0E+02 

O.OE+00 

O.OE+00 

0.0E-»00 

4.2E-04 

CHLOROBENZENE 

1.6E+05 

O-OE-t-OO 

1.6E+0S 

O.OE'^00 

O.OE'^OO 

0.0E«00 

1.0E-05 

CHLOROFORM 

4.0E«03 

O.OE-t^OO 

A.OE-AOS 

O.OEOO 

O.OE+00 

0.0E«00 

9.0E-06 

PPODE 

7.AE+01 

5.3E+06 

7.4E+01 

1.9E-04 

2.6E-09 

1.9E-04 

O.OE-^OO 

PPOOT 

7.4E+01 

1.1E+07 

7.4E+01 

3.1E-04 

2. IE-09 

3. IE-04 

2.6E-07 

DIBROHOCHLOROPROPANE 

1.8E*01 

O.OE+00 

T.8E*01 

O.OE'^00 

O.OE+OD 

0.0E«00 

6.6E-06 

DIELDRIN 

l.bE-^OO 

4.0E-»04 

1.6E+00 

7.6E-01* 

3.0E-05 

7.6E-01* 

7.2E-09 

OIISOPROPYLHETHYL  PHOSPHONATE 

6.6E*05 

O.OE-rOO 

6.6u*05 

O.OE+00 

O.OE'tOO 

O.OE-rOO 

5. IE-11 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE-rOO 

1.5E+05 

O.OE+00 

O.OE«00 

O.OE+00 

O.OE+00 

ENDRIN 

2.5E+03 

3.2E+07 

2.5E+03 

5.6E-05 

4.3E-09 

5.7E-05 

O.OE+00 

HEXACHLOROCYCLOPENT AO  I ENE 

1.7E+04 

4.1E+03 

3.3E+03 

2.8E-06 

1. IE-05 

1.4E-05 

O.OE+OO 

ISOORIN 

S.8E«02 

6.4E+06 

5.8£*02 

4.7E-06 

4.2E-10 

4.7E-06 

O.OE+OO 

1 , 1 , 2, 2 - TETRACHLOROET HANE 

1.3E+02 

2.4E'»03 

1.2E*02 

7.9E-03 

4. IE-04 

8.3E-03 

O.OE^OO 

TETRACHLOROETHYLENE 

5.1E+02 

1.5E+05 

5.1E+02 

5.9E-04 

2.1E-06 

5.9E-04 

3.6E-05 

TRICHLOROETHYLENE 

2.3E*03 

O.OE+00 

2.3E+03 

O.OE'tOO 

O.OE+00 

O.OE+00 

2.6E-05 

COPPER 

4.2E+05 

0.0E*00 

4.2E+05 

8.9E-04 

O.OE+00 

8.9E-04 

0.0E*00 

MERCURY 

3.3E*03 

O.OE+00 

3.3E*03 

7.6E-05 

O-OE+OO 

7.6E-05 

0.0E«^00 

ZINC 

2.0E«06 

O.OE+00 

2.0E*06 

8.6E-05 

O.OE*00 

8.6E-05 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  inply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pore  form. 
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SPSA12a-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(niB/lcg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2.1E-01 

4.9E«03 

2. IE-01 

4.BE-01* 

2.0E-05 

4.8E-01* 

O.OE+00 

BENZENE 

1.2E+02 

0.0E«00 

1 .2E«02 

O.OE«O0 

O.OE«^0O 

O.OE-^OO 

4.6E-02 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE-tOO 

2.7E*01 

O.OEi^OO 

O.OE+00 

O.OE+OO 

6.3E-03 

CHLOROBENZENE 

B.SE-rOA 

O.OE-tOO 

6.8E+04 

O.OE+00 

O.OE'TOO 

O.OE+OO 

6.5E-05 

CHLOROFORM 

5.6E4^02 

O.OE-tOO 

5.6£*02 

O.OE'tOO 

O.OE«O0 

O.OE-rOO 

1.4E-04 

PPDDE 

1.0E+01 

3.5E+05 

1.0E+01 

1.4E-03 

4.0E-0A 

1.4E-03 

O.OE-rOO 

PPDDT 

1 .OE+01 

7.4E+05 

1 .0E+01 

2.3E-03 

3.1E-08 

2.3E-03 

3.9E-06 

D I BRONOCHLOROPROPANE 

Z.SE-rOO 

O.OEeOO 

2.SE«00 

O.OE+00 

0.0E«00 

O.OEeOO 

9.9E-05 

DIELDRIN 

2.2E-01 

2.7E+03 

2.2E-01 

5.5E+00* 

4.SE-04 

5.5E+00* 

1. IE-07 

OIISOPROPYLMETHYL  PHOSPHONATE 

2.8E«05 

O.OE^OO 

2.aE+05 

O.OE+00 

O.OE+00 

O.OE«^O0 

3.3E-10 

DIMETHYHETHYL  PHOSPHONATE 

6.3E+04 

0.0E*00 

6.3E+04 

O.OE+00 

O.OE'tOO 

O.OE+00 

O.OE-rOO 

ENDRIN 

1.1E+03 

5.0E+06 

1.1E+03 

1.3E-04 

2.8E-08 

1.3E-04 

O.OE+00 

HEXACHLOROCYCLOPENTADIENE 

5.7E+03 

1.5E+03 

1.2E+03 

8.3E-06 

3. IE-05 

4.0E-05 

0.OE*00 

ISOORIN 

2.5E+02 

5.2E+03 

2.4E«02 

1. IE-05 

5.2E-07 

1. IE-05 

O.OE^^OO 

1 , 1 , 2, 2'TETRACHLOROETHANE 

1.8E+01 

3.7E*02 

1.7E+01 

5.7E-02 

2.7E-03 

6.0E-02 

O.OE+OO 

TETRACHLOROETHYLENE 

7.1E+01 

2.2E+04 

7.1E*01 

4.2E-03 

1.3E-05 

4.2E-03 

5.5E-04 

TRICHLOROETHYLENE 

3.2E*02 

0.0E«00 

3.2E+02 

O.OE-rOO 

O.OE-rOO 

O.OE+OO 

3.9E-04 

COPPER 

2.5E*05 

Q.OE+00 

2.5E+05 

1.5E-03 

O.OE+00 

1.5E-03 

O.OE+00 

MERCURY 

2.0E+03 

O.OE+00 

2.0E+03 

1.3E-04 

O.OE+OO 

1.3E-04 

O.OE+00 

ZINC 

1.1E*06 

O.OE+00 

1.1E+06 

1.6E-04 

O.OE+00 

1.6E-04 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1,00E*06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA12a-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

-CUMULATIVE 

El 

VEI 

ENC 

ALDRIN 

I.BE^OO 

4.0E-01 

3.3E-01 

5.3E-02 

2.5E-01* 

3.1E-01* 

O.OE^OO 

BENZENE 

1.1E+03 

Q.0E«00 

1.1E+03 

O.OE+00 

0.0E«00 

O.OE^OO 

O.AE-^OO 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE-t^OO 

Z.SE-^OZ 

O.OE+00 

0.0E«00 

0.0E'»00 

8.8E-01 

CHLOROBENZENE 

B.SE-^CK 

O.OE^OO 

8.SE'»04 

O.OE'^00 

O.OE-^OO 

O.OE+00 

6.3E-02 

CHLOROFORM 

5.1E+03 

O.OE^OO 

5.1E+03 

0.0E«^00 

D.DE*00 

O.OE'^00 

1.9E-02 

PPDDE 

9.3E+01 

1.9E+01 

1 .6E«01 

1.SE-04 

7.2E-04 

8.7E-04 

O.OE+00 

PPOOT 

9.3E+01 

1.9E+01 

1 .6E+01 

2.5E-04 

1.2E-03 

1.4E-03 

5.4E-04 

D I BROMOCHLOROPROPANE 

2.3E+01 

O.OE-^OO 

2.3E+01 

O.OE+00 

O.OE'^00 

O.OEi^OO 

1.4E-02 

DIELDRIN 

2.0E«00 

5.8E+01 

1.9E+00 

6.0E-01* 

2. IE-02 

6.2E-01* 

1.5E-05 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E+05 

O.OE'^00 

0.0E«00 

O.OE^OO 

3.2E-07 

DIMETHYMETHYL  PHOSPHONATE 

8.2E+04 

O.OE+00 

8.2E+04 

O.OE^^OO 

O.OE'^00 

O.OE*00 

O.OE'^00 

ENORIN 

1.AE+03 

2.9E+02 

2.4E+02 

1.0E-04 

4.9E-04 

5.9E-04 

O.OE+00 

HEXACHLOROCYCLOPENTAOIENE 

5.5E*03 

1.9E+01 

1.9£*01 

8.6E-06 

2.5E-03 

2.5E-03 

O.OE+00 

ISODRIN 

3.2E+02 

6.7E*01 

5.5E+01 

8.4E-06 

4.0E-05 

4.9E-05 

O.OE+00 

1 , 1 ,2,2-TETRACHLOROETHANE 

1.6E+02 

3.4E+01 

2.8E+01 

6.2E-03 

3.0E-02 

3.6E-02 

O.OE*O0 

TETRACHLOROETHYLENE 

6.SE+02 

2.0E+03 

4.9E+02 

4.66-04 

1.5E-04 

6. IE-04 

7.6E-02 

TRICHLOROETHYLENE 

2.9E+03 

O.OE'^00 

2.9E+03 

O.OE'^00 

O.OE'^00 

O.OE'i’OO 

5.4E-02 

COPPER 

1.8E+05 

O.OE'i’OO 

1.8E+05 

2. IE-03 

O.OE+00 

2. IE-03 

O.OEi-OO 

MERCURY 

1.«E*03 

0.0E*00 

1 .4E+03 

1.8E-04 

O.OE+00 

1.8E-04 

O.OE'^00 

ZINC 

7.8E+05 

0.0E*00 

7.iE+05 

2.2E-04 

O.OE+00 

2.2E-04 

O.OE'^00 

El  is  equal  to  or  exceeds  1.0E-01 
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SPSA12a-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(ing/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

9.9E+03 

4.0E-01 

9.0E-02 

8.6E-01* 

2.5E-01* 

1.1E+00* 

O.OE*00 

0.0E*00 

BENZENE 

6.7E+01 

O.OE^OO 

O.OE+00 

6.7E+01 

O.OE«O0 

0.0E*00 

O.OE+00 

2.3E-02 

1.9E*01 

CARBON  TETRACHLORIDE 

1.5E*01 

O.OE«O0 

O.OE+00 

1.5E+01 

0.0E«00 

O.OE+00 

0.0E*00 

3.2E-03 

2.7E*00 

CHLOROBENZENE 

1.5E*0A 

O.OEvOO 

0.0E*00 

1.5E+04 

O.OEvOO 

0.0E*00 

O.OE+00 

7.5E-05 

6.3E-02 

CHLOROFORM 

3.1E+02 

O.0E«^O0 

O.OE-^OO 

3.1E+02 

O.OE«O0 

0.0E*00 

O.OE+00 

6.7E-05 

5.7E-02 

PPDDE 

5.7E+00 

7.1E+05 

1.9E+01 

A.AE-t^OO 

2.4E-03 

7.2E-04 

3.2E-03 

O.OE*O0 

0.08*00 

PPDDT 

5.7E*00 

1  .SE^-Od 

1.9E+01 

4.4E+00 

4.0E-03 

1.2E-03 

5.2E-03 

1.9E-06 

1.6E-03 

D I BROMOCHLOROPROPANE 

1.4E+00 

0.0E«00 

O.OE+00 

1 .4E+00 

0.08*00 

0.0E*00 

O.OE*O0 

4.9E-05 

4. IE-02 

DIELDRIN 

1.2E-01 

5.3E+03 

1.9E+01 

1.2E-01 

9.8E*00» 

6.3E-02 

9.9E+00* 

5.4E-08 

4.5E-05 

DIISOPROPYLMETNYL  PHOSPHONATE 

6.8E«04 

O.OE^OO 

0.0E4OO 

6.8E*04 

O.OE*O0 

0.0E*00 

O.OE+00 

3.8E-10 

3.ZE-07 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+04 

O.OE^-OO 

O.OE^OO 

1.5E+04 

O.OE+00 

O.OE+00 

0.0E*00 

O.OE+00 

0.0E*00 

ENDRIN 

2.5E+02 

4.3E+06 

8.6E'»02 

2.0E+02 

5.5E-04 

1.6E-04 

7. IE-04 

0.08*00 

O.0E*O0 

HEXACHLOROCYCLOPENTADIENE 

3.8E+02 

5.5E+02 

5.8E*01 

4.6E+01 

1.2E-04 

9.0E-04 

1.0E-03 

O.OE*O0 

O.OE*00 

ISOORIN 

5.9E+01 

8.5E+05 

2.0E+02 

4.6E't01 

4.6E-05 

1.3E-05 

5.9E-05 

0.0E*00 

0.0E*00 

I , 1 ,2,2-TETRACHLOROETHANE 

9.9E+00 

3.2E't’02 

3.4E«01 

7.4E«00 

1.0E-01* 

3.3E-02 

1.3E-01* 

O.OE*00 

0.0E*00 

TETRACHLOROETHYLENE 

4.1E+01 

1.9E+04 

2.0E+03 

4.0E+01 

7.3E-03 

1.6E-04 

7.5E-03 

2.7E-04 

2.3E-01 

TRICHLOROETHYLENE 

1.8E+02 

O.OE+00 

0.OE-»OO 

1. 884^02 

O.0E*00 

O.OE*O0 

0.0E*00 

1.9E-04 

1.6E-0I 

COPPER 

5.7E+04 

O.OE+00 

O.OE'^00 

5.7E+04 

6.5E-03 

O.OE+00 

6.5E-03 

0.0E*00 

0.0E*00 

MERCURY 

4.6E+02 

O.OE+00 

O.OE+00 

4.6E+02 

5.4E-04 

0.0E*00 

5.4E-04 

0.OE*00 

0.0E*00 

1.4E*05 

O.OE*00 

O.OE+00 

1.4E+05 

1.2E-03 

0.0E*00 

1.2E-03 

0.0E*00 

O.0E*OO 

*;  E!  is  equal  to  or  exceeds  l.OE-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.35  SITE  SPSA-12b:  SEDIMENTATION  POND  (formerly  South  Plants 
Regional  Study/South  Plants  Manufacturing  Complex;  EBASCO,  l?88z/ 

RIC  88306R01;  Process  Water  System;  EBASCO,  1988w/RIC  88256R04) 

2.35.1  Site-Specific  Considerations 

Figure  SPSA-12b-l  and  Tables  SPSA-12b-l  and  SPSA-12b-2  depict  the  target  contaminants 
for  Site  SPSA-12b.  Boring  45  from  South  Plants  Regional  Study/South  Plants 
Manufacturing  Complex  and  Boring  1  from  the  Process  Water  System  was  included  in  this 
exposure  assessment,  consistent  with  the  South  Plants  SAR.  The  historical  search 
conducted  under  the  contaminant  assessment  revealed  that  the  sedimentation  pond  had  been 
used  to  settle  particulate  matter  from  cooling  tower  blowdown  water  (EBASCO,  1988z/RIC 
88306R01).  According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant  list 
were  suspected  to  be  present  in  Site  SPSA-12b  (EBASCO,  1988z/RIC  88306R01). 

2.35.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SPSA-12b  are  shown  in  Figure  SPSA-12b-l.  Table  SPSA-12b-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  1  and  Phase  D 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
SPSA-12b-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.35.3  Site  Exposure  Summary 

Tables  SPSA-12b-3  through  SPSA-12b-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  SPSA-12b  is  greater  than  10  ft, 
the  enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the 
cumulative  quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and 
with  the  critical  exposure  pathway  identified. 


REA10/RPT0041.REA  Vl-G  9/7/90  10:45  am  spl 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/lnd 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Dir/Ind 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPL  Vs. 
Site  SPSA-12b  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Benzene  (enclosed) 

•  Bicycloheptadiene  (enclosed) 

•  Chloroform  (enclosed) 

•  Dibromochloropropane  (enclosed) 


REAIO/RPTOWI.REA  Vl-G  9/11/90  4:52  pm  spl 
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Prepared  for: 

FIGURE  SPSA-I2b-I 

Progrom  Monoger's  Office  for 

Rocky  Mountain  Arsenal  Cleanup 

Aberdeen  Proving  Ground,  Morylond 

Phose  I  and  Phase  H  Analytes  Detected 
Within  or  Above  Indicotor  Levels 

Rocky  Mountoin  Arsenal,  Tosk  20 

Prepared  by  ^  Ebasco  Services  Incorporated  ^ 
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TABLE  SPSA-12b-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SPSA-12b 
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TABLE  SPSA-12b-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  SPSA-12b 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER;  16  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1,1, 1-TRICHLOROETHANE 

2.5 

01010 

01/29/88 

BICYCLOHEPTADIENE 

17000 

01519 

03/15/88 

BENZENE 

5700 

01519 

03/15/88 

CHLOROFORM 

10000 

01519 

03/15/88 

CHLOROPHENYIMETHYL  SULFIDE 

9.8 

01519 

03/15/88 

CHLOROPHENYLMETHYL  SULFONE 

200 

01519 

03/15/88 

DI BROMOCHLOROPROPANE 

280 

01519 

03/15/88 

DICYCLOPENTADIENE 

11 

01519 

03/15/88 

TOLUENE 

8200 

01519 

03/15/88 

TETRACHLOROETHYLENE 

2.3 

01010 

01/29/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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SPSA12b-3 

EXPOSURE  EVALUATIONS  FOR  RECULATEO  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(aiB/ks) 

INDIRECT 

PPLV 

(aiB/kg) 

CUMULATIVE 

PPLV 

(a«/k9} 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

'  El 

VEI 

OPN 

ALDRIN 

1.5E+00 

5.2E+06 

1.5E+00 

6.7E+01* 

1.9E-05 

6.7E+01* 

O.OE^^OO 

BENZENE 

S.6E+02 

C.OE-^OO 

8.6E«02 

O.OE-rOO 

O.OE+00 

O.OE+00 

3.0E-04 

BICYCLOHEPTADIENE 

3.2Ee05 

O.OE-eOO 

3.2Ee05 

0.0E«00 

O.OEeOO 

0.0E«00 

7.2E-06 

CHLOROFORM 

4.0E-»03 

0.QE«00 

4.0E->03 

0.0E*00 

0.0E«00 

O.OEeOO 

8.2E-05 

CHLOROPHENYLHETHYL  SULFIDE 

1.6E*05 

0.0E«0O 

1.6E+05 

O.OE-^OO 

O.OE-t^OO 

O.OEeOO 

1.8E-10 

CHLOROPHENYLHETHYL  SULFONE 

1.6E+05 

0.0E«00 

1  .BE-^OS 

O.OE't^OO 

O.OE'^00 

O.OE'tOO 

4.4E-11 

0 I BROMOCHLOROPROPANE 

I.BEeOI 

O.OE-^OO 

I.SEeOI 

O.OE'^00 

0.OE«O0 

O.OE^OO 

3.0E-05 

DICYCLOPEMTADIENE 

5.4E«04 

0.0E«00 

5.4E«04 

O.OEeOO 

o:oE«oo 

O.OE't^OO 

l.aE-06 

OIELDRIN 

1 .6E+00 

2.8E'«^06 

1.6£f00 

2.5E+00* 

1.4E-06 

2.5E+00* 

O.OE+00 

ISOORIN 

5.eE+02 

4.4E+08 

5.8E+02 

6.9E-03 

9. IE-09 

6.9E-03 

0.0E»00 

TETRACHLOROETHYLENE 

5.1E+02 

0.OE«OO 

S.1E.«02 

O.OE-^OD 

O.OE'^00 

O.OE+00 

5.5E-08 

TOLUENE 

2.5E4^06 

O.OE-^OO 

2.5E+06 

0.OE«00 

O.OE-^00 

0.0E«OO 

6.5E-08 

1,1,1-THICHLOROeTHANE 

7.5E+05 

0.0E«00 

7.5E+05 

O.OE+00 

O.OE+00 

O.OE+00 

8.0E-11 

COPPER 

4.2E+05 

0.0E«00 

4.2E+05 

7.7E-04 

O.OE+00 

7.7E-04 

0.0E«^00 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

4.9E-03 

O.OE+00 

4.9E-03 

O.OE+00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E*03 

9.7E-04 

O.OE+00 

9.7E-04 

O.OE+00 

ZINC 

2.0E+06 

O.OE-t^OO 

2.0E+06 

7.6E-05 

O.OE+00 

7.6E-05 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 


I*  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CONTAMINANT 

EXPOSURE 

DIRECT 

PPLV 

(mg/kg) 

SPSA12b-4 

EVALUATIONS  FOR  CASUAL  VISITORS 

INDIRECT  CUMULATIVE  DIRECT 

PPLV  PPLV  El 

(mg/kg)  (ag/kg) 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

AUMIN 

I.SEeOO 

S.2Ee06 

I.SEeOO 

6.7E+01* 

1.9E-05 

6.7E+01* 

O.OEeOO 

BENZENE 

8.6E«02 

0.0E«00 

S.6Ee02 

O.OE't^OO 

O.OE+00 

O.OEeOO 

3.0E-04 

BICYCLONEPTADIENE 

3.2E+0S 

O.OE+OO 

3.2E+05 

O.OE'^00 

0.0E«00 

O.OE-rOO 

7.2E-06 

CHLOROFORM 

A.OE^OS 

O.OE^OO 

4.0E«03 

O.OE+00 

O.OE'^00 

O.OEeOO 

8.2E-0S 

CHLOROPHENYLMETHYL  SULFIDE 

t.6E-»05 

O.OE-rOO 

1.6E«05 

O.OE'^00 

O.OE+00 

O.OE-^OO 

1.8E-10 

CNLOROPHENYLMETHYL  SULFONE 

1.6E+05 

O.OE+00 

1.6E+05 

O.OE«0O 

O.OEeOO 

O.OE-tOO 

4.4E-11 

0 1 BRCMOCHLOROPROPANE 

1.aE*01 

O.OE^OO 

I.BE^OI 

O.OEeOO 

O.OE'^00 

O.OE-^00 

3.0E-05 

DICYaOPENTADIENE 

5.4E-^04 

O.OEeOO 

5.4E«^04 

O.OE^OO 

O.OE'^00 

O.OE+00 

1.BE-06 

OIELDRIN 

1.6E+00 

2.SE'r06 

1.6E+00 

2.5E+00* 

1.4E-06 

2.5E*00» 

O.OE+00 

iSOORIN 

5.8E+02 

4.4E«08 

5. BE  <^02 

6.9E-03 

9.1E-09 

6.9E-03 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E+02 

O.OEi-OO 

O.OE-^OO 

0.OE*OO 

5.5E-08 

TOLUENE 

2.5E'r06 

O.OE+OO 

2.5E*06 

O.OE-^OO 

O.OE'tOO 

O.OEeOO 

6.SE-08 

1,1,1-TRICHLOROETHANE 

7.5E+05 

O.OE+00 

7.5E+05 

O.OE+00 

O.OE+00 

O.OE-^00 

8.0E-11 

COPPER 

4.2E+05 

O.OE+00 

4.2E+05 

7.7E-04 

O.OE+00 

7.7E-04 

O.OE+00 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

4.9E-03 

O.OE+00 

4.9E-03 

O.OE+00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

9.7E-04 

O.OE+00 

9.7E-04 

O.OE+00 

ZINC 

2.0E*06 

O.OE+00 

2.0E+06 

7.6E-05 

O.OE+00 

7.6E-05 

0.0E»00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA12b-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

.CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2.1E-01 

3.4E*0S 

2. IE-01 

4.8E+02* 

2.9E-04 

4.8E+02* 

O-OE-rOO 

BENZENE 

1.2E+02 

O.OE-tOO 

1 .2E+02 

O.OE-tOO 

O.OE-rOO 

O.OE+00 

4.5E-03 

BICYCLOHEPTAOIENE 

1.4E+05 

O.OE+00 

1 .4E+05 

O.OE+00 

O.OE+00 

O.OE+00 

4.7E-05 

CHLOROFORM 

5.6E*02 

0.0E«00 

5.6E02 

O.OE'tOO 

O.OEeOO 

O.OE^-OO 

1.2E-03 

CHLOROPHENYLMETHYL  SULFIDE 

7.0E+04 

O.OE-tOO 

7.0E*04 

O.OEeOO 

O.OEeOO 

O.OEtOO 

1.2E-09 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

O.OE-tOO 

7.0E+04 

O.OEeOO 

O.OE+OO 

O.OE^^OO 

2.8E-10 

D I BROMOCHLOROPROPANE 

2.5E+00 

0.0E«00 

2.5E+00 

O.OE+00 

0.OE«OO 

O.OE+00 

4.6E-04 

D I  CYCLOPENTAD lENE 

1.8E«04 

O.OE-rOO 

1.8E*04 

D.OEtOO 

O.OE+OO 

O.OE'tOO 

1.2E-05 

DIELDRIN 

2.2E-01 

1.8E+05 

2.2E-01 

1.BE+01* 

2.2E-05 

1.8E+01* 

O.OE-rOO 

ISODRIN 

2.5E+02 

6.8E+07 

2.SE+02 

1.6E-02 

5.9E-08 

1.6E-02 

O.OE*O0 

tetrachloroethylene 

7.1E+01 

O.OE+00 

7.1E-*01 

O.OE+00 

O.OE+00 

0.0E*00 

6.3E-07 

TOLUENE 

1.1E+06 

O.OE+OO 

1.1E*06 

O.OE+00 

O.OE+00 

O.OErC. 

4.2E-07 

1,1,1-TRICHLOROETHANE 

3.2E+05 

O.OE+00 

3.2E«05 

O.OE+00 

O.OE+00 

O.OE+00 

5.2E-10 

COPPER 

2.5E+05 

O.OE-rOO 

2.5E+05 

1.3E-03 

O.OE+00 

1.3E-03 

O.OE+00 

LEAD 

9.2E+03 

0.0E*00 

9.2E*03 

8.2E-03 

0.0E«00 

8.2E-0S 

O.OE+OO 

MERCURY 

2.0E4’03 

O.OE+00 

2.0E+03 

1.6E-03 

O.OE'tOO 

1.6E-03 

O.OE'tOO 

ZINC 

1.1E+06 

O.OE-tOO 

1.1E+06 

1.4E-04 

O.OE+00 

1.4E-04 

O.OE'tOO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA12b-6 

EXPOSURE  EVALUATIONS  FOR  COHHERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg> 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1 .9E+00 

4.0E-01 

3.3E-01 

5.3E+01* 

2.5E+02* 

3.1E+02* 

O.OE+OO 

BENZENE 

1.1E+03 

O.OE-rOO 

1.1E*03 

O.OE+00 

O.OE'TOO 

O.OE'tOO 

4.9E+01 

8ICVCL0NEPTADIENE 

1.8E-»05 

O.OE+00 

I.SE+OS 

0.0E«00 

0.OE«^O0 

O.OE'^00 

3.6E-H)0 

CHLOROFORM 

5.1E+03 

O.OE«^00 

5.1E+03 

0.0E«00 

O.OE'TOO 

O.OE-rOO 

1.4E+01 

CHLOROPHENYLMETHYL  SULFIDE 

O.IE'TOA 

O.OE-rOO 

9.1E'r04 

O.OE'tOO 

O.OE^OO 

O.OE-rOO 

8.9E-05 

CHLOROPHENYLMETHYL  SULFONE 

9.1E+(K 

0.OE«00 

9.1E«04 

0.0E«00 

O.OE+OO 

O.OE+00 

2.2E-05 

DIBRCMOCHLOROPROPANE 

2.3E+01 

0.0E«00 

2.3E+01 

O.OE+00 

O.OE+OO 

O.OE+00 

5.0E+00 

DICYCLOPENTAOIENE 

1.7E+04 

O.OE^OO 

1.7E*04 

O.OE-rOO 

O.OE-rOO 

O.OE-rOO 

9.1E-01 

DIELORIN 

2.0E-r00 

5.BE«01 

1.9E'rOO 

2.0E+00* 

7.0E-02 

2.1E+00* 

O.OE'TOO 

ISOORIN 

3.2E«02 

6.7E*01 

5.5E+01 

1.2E-02 

6.0E-02 

7.2E-02 

O.OE+OO 

TETRACHLOROETHYLENE 

6.5E«02 

O.OE'^00 

6.5E'r02 

O.OE'tOO 

O-OE-rOO 

O.OE-rOO 

9. IE-03 

TOLUENE 

1 .4E-r06 

O.OE'^00 

1.4E+06 

O.OE+00 

O.OE+00 

O.OE-^OO 

3.3E-02 

1,1,1-TRICHLOfiOETHANE 

4.2E+05 

O.OE>00 

4.2E+05 

O.OE+00 

O.OE+00 

O.OE-^00 

4.0E-05 

COPPER 

1 .8E*05 

O.OE+00 

1 .8E+05 

1.8E-03 

O.OE'TOO 

1.8E-03 

O.OE'tOO 

LEAD 

6.SE-r03 

O.OE+OO 

6.5E+03 

1.2E-02 

0.0E«OO 

1.2E-02 

O.OE+00 

MERCURY 

1 .4E-r03 

O.OE^OO 

1 .4E+03 

2.3E-03 

O.OE'TOO 

2.3E-03 

O.OE+00 

ZINC 

7.8E+05 

O.OE+00 

7.BE+05 

1.9E-04 

O.OE+00 

1,9E-04 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E*01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


I.OOE'rOb  the  calculations  inply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SPSA12b-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

<mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (oig/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALORIN 

1.2E-01 

6.9E+05 

4.0E-01 

9.0E-02 

e.6E«02* 

2.5E+02* 

1.1E*03» 

O.OE+OO 

O.OE'TOO 

BENZENE 

6.7E+01 

O.OE+OO 

0.OE«O0 

6.7E+01 

O.OE'TOO 

O.OE+00 

O.OE+00 

2.2E-03 

1.5E+02 

BICYCLOHEPTAOIENE 

3.3E+04 

O.OE+OO 

O.OE+OO 

3.3E'r04 

O.OE-rOO 

O.OE«O0 

O.OE-fOO 

5.4E-05 

3.6E'r00 

CHLOROFORM 

3.1E+02 

O.OE'tOO 

O.OE-»O0 

3.1E+02 

O.OE-rOO 

O.OE-^OO 

O.OE'TOO 

6. IE-04 

4.1E+01 

CNLOROPNENYLHETHYL  SULFIDE 

1.7E+04 

O.OE+00 

O.OE+OO 

1.7E+04 

O.OE-rOO 

O.OE^OO 

O.OE+00 

1.3E-09 

8.9E-05 

CHLOROPHENYLMETHYL  SULFONE 

1.7E+04 

O.OE-rOO 

O.OE-rOO 

1.7E+04 

O.OE-rOO 

O.OE«O0 

O.OE«0O 

3.3E-10 

2.2E-05 

D I BROHOCNLOROPROPANE 

1.4E+00 

0.0E«00 

O.OE+OO 

1 .4E+00 

O.OE+00 

0.0E«00 

O.OE+OO 

2.3E-04 

1.5E+01 

DICYCLOPENTADIENE 

1.2E+03 

0.0E>00 

0.0E>00 

1.2E«03 

O.OE-rOO 

O.OE-rOO 

O.OE-rOO 

1.4E-05 

9. IE-01 

DIELDRIN 

1.2E-01 

3.7E+05 

1.9E+01 

1.2E-01 

3.3E+01* 

2.1E-01* 

3.3E+01* 

O.OE+00 

O.OE-^OO 

ISOORIN 

5.9E+01 

5.9E*07 

2.0E'r02 

4.6E'r01 

6.8E-02 

2.0E-02 

8.7E-02 

O.OE-rOO 

O.OE+OO 

TETRACHLOfiOETHYLENE 

4.1E+01 

0.0E*00 

O.OE+00 

4.1E+01 

O.OE+00 

O.OE-rOO 

O.OE+00 

4. IE-07 

2.7E-02 

TOLUENE 

2.6E+05 

O.OE+00 

O.OE+00 

2.6E+05 

O.OE+00 

O.OE+00 

O.OE-rOO 

4.9E-07 

3.3E-02 

1,1,1-TRlCHLOROETHANE 

7.8E»04 

O-OE+OO 

O.OE+00 

7.8E+04 

O.OE+00 

O.OE+00 

O.OE+00 

6.0E-10 

4.0E-05 

COPPER 

5.7E+04 

O.OE+00 

O.OE+00 

5.7E+04 

5.6E-03 

O.OE+00 

5.6E-03 

O.OE+00 

0.0E*00 

LEAD 

2.2E-^03 

0.0E*00 

O.OE+00 

2.2E+03 

3.5E-02 

O.OE+00 

3.5E-02 

O.OE+00 

0.0E*00 

MERCURY 

4.6E+02 

O.OE+00 

O.OE+00 

4.6E+02 

6.9E-03 

O.OE+00 

6.9E-03 

O.OE+00 

O.OE+00 

ZINC 

1.4E*05 

O.OE+00 

O.OE+00 

1.4E+05 

1. IE-03 

O.OE+00 

1. IE-03 

O.OE+00 

O.OE'^00 

El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  irtdicated  is  greater  than  I.OOE-^Od  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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3,0  STUDY  AREA  EXPOSURE  SUMMARY 


The  exposure  assessment  results  for  the  SPSA  at  RMA  are  summarized  in  Table  3-1.  Of 
the  35  sites  evaluated,  33  sites  were  designated  as  Priority  1  sites  based  on  the  most 
sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Army  Agents  and  Shell  Pesticide  Processing  Area  (SPSA- la) 

•  Mounded  Material  (SPSA- lb) 

•  Lime  Pits  (SPSA-lc) 

•  Drainage  Ditches  (SPSA- Id) 

•  Buried  M-1  Pits  (SPSA-le) 

•  Buried  Barrels  containing  Hexachlorocyclopentadine  (SPSA- If) 

•  Balance  of  SPSA-1  (SPSA-lg) 

•  South  Tank  Farm  Area  (SPSA-2a) 

•  Open  Storage  Area  (SPSA-2b) 

•  Salvage  Yard  (SPSA-2c) 

•  Drainage  Ditches  (SPSA-2d) 

•  Balance  of  SPSA-2  (SPSA-2e) 

•  Drainage  Ditches  (SPSA0-3a) 

•  Salt  Storage  Pad  (SPSA-3b) 

•  Former  Tank  Storage  Area  (SPSA-3c) 

•  Revetted  Tank  Storage  Area  (SPSA-3d) 

•  Balance  of  SPSA-3  (SPSA-3e) 

•  Drainage  Ditches  (SPSA-4a) 

•  Balance  of  SPSA-4  (SPSA-4b) 

•  Drainage  Ditch  (SPSA-5a) 

•  Balance  of  SPSA-5  (SPSA-5b) 

•  Hydrazine  Facility  (SPSA-6) 

•  Drainage  Ditches  (SPSA-7a) 

•  Lagoon  (SPSA-7b) 

•  Balance  of  SPSA-7  (SPSA-7c) 

•  Sanitary  Landfill  (SPSA-8a) 

•  Drainage  Ditches  (SPSA-8b) 
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•  Drainage  Ditch  (SPSA-9a) 

•  Chemical  Sewer  System  (SPSA-10) 

•  Sanitary  Sewer  System  (SPSA-11) 

•  Process  Water  System  (SPSA-12) 

•  Aeration  Basin  (SPSA-12a) 

•  Sedimentation  Pond  (SPSA-12b) 

Two  sites  were  designated  as  a  Priority  2  site  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Balance  of  SPSA-8  (SPSA-8c) 

•  Balance  of  SPSA-9  (SPSA-9b) 

The  COCs  in  soils  and  sediments  (i.e.,  those  displaying  an  El  greater  than  0.1)  for  the 
SPSA,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker), 
are; 

•  Aldrin 

•  Benzene 

•  Bicycloheptadiene 

•  Carbon  tetrachloride 

•  Chlordane 

•  Chloroacetic  acid 

•  Chloroform 

•  Chlorophenylmethyl  sulfide 

•  Dibromochloropropane 

•  1,2-Dichloroethane 

•  PPDDE 

•  PPDDT 

•  Dicyclopentadiene 

•  Dieldrin 

•  Endrin 

•  Hexachlorocyclopentadiene 
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•  Isodrin 

•  Methylene  chloride 

•  Methylisobutyl  ketone" 

•  Supona 

•  1,1,2,2-Tetrachloroethane 

•  Tetrachloroethylene 

•  Trichloroethylene 

•  Arsenic 

•  Cadmium 

•  Chromium 

•  Lead 

•  Mercury 

The  COSs  in  groundwater  (i.e.,  those  displaying  a  VEl  greater  than  1)  for  the  SPSA  are 

•  Aldrin 

•  Benzene 

•  Bicycloheptadiene 

•  Carbon  tetrachloride 

•  Chlorobenzene 

•  Chloroform 

•  Dibromochloropropane 

•  1,1-Dichloroethylene 

•  Dicyclopentadiene 

•  Dimethyldisulfide 

•  Hexachlorocyclopentadiene 

•  Methylene  chloride 

•  Methylisobutyl  ketone 

•  Tetrachloroethylene 

•  1,1,2-Trichloroethane 

•  Trichloroethylene 


V  Identiricd  as  a  COC  for  ihe  commercial  worker  only  (see  Volume  Vll,  Section  4.2). 
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TABLE  3-1 

NUMBER  OF  EXCEEDANCES  FOR  CONTAMINANTS  OF  CONCERN 
IN  THE  SOUTH  PLANTS  SOUTH  AREA 


Contaminant  of  Concern 

Number  of  Exceedances 

Aldrin 

27 

Benzene 

7 

Bicycloheptadiene 

1 

Carbon  tetrachloride 

2 

Chlordane 

13 

Chloroacetic  acid 

2 

Chloroform 

4 

Chlorophenylmethyl  sulfide 

1 

Dibromochloropropane 

3 

1,2-Dichloroethane 

2 

PPDDE 

7 

PPDDT 

11 

Dicyclopentadiene 

8 

Dieldrin 

33 

Endrin 

1 

Hexachlorocyclopentadiene 

6 

Isodrin 

7 

Methylene  chloride 

10 

Methylisobutyl  ketone'' 

1 

Supona 

1 

1,1,2,2-Tetrachloroethane 

6 

Tetrachloroethylene 

2 

Trichloroethylene 

1 

Arsenic 

10 

Cadmium 

7 

Chromium 

7 

Lead 

5 

Mercury 

2 

1/  IdeniiHed  as  a  CCX?  for  ihe  commercial  worker  only  (see  Volume  VII.  Section  4.2). 
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APPENIHX  A 

NONTARGET  SCREENING 


NONTARGET  SCREENING 


A  number  of  nontarget  contaminants  were  originally  identified  through  a  screen  (i.e., 
toxicity,  concentration,  frequency  of  occurrence)  of  the  nontarget  fraction  of  the  Phases  I 
and  II  RI  data  as  part  of  the  RMA  Chemical  Index  (EBASCO,  1988c/RIC88357R01). 

These  contaminants  were  carried  through  to  the  exposure  assessment  where  an  additional 
screening  was  performed  to  determine  whether  PPLVs  should  be  developed  for  each  of  the 
site-specific  nontarget  contaminants.  Development  of  PPLVs  for  these  contaminants  was 
based  on  four  screening  criteria,  namely,  frequency  of  occurrence,  similarity  of  the 
nontarget  concentration  to  that  of  target  contaminants,  suspicion  that  the  detection  was  a 
laboratory  contaminant,  and  co-occurrence  of  nontargets  with  targets  in  Arsenal  soils  (see 
Volume  VI-A,  Section  2.2.3. 1). 

The  results  of  the  nontarget  evaluations  for  each  site  of  South  Plants  Study  Area,  their 
screening  parameters,  and  the  decision  to  further  consider  or  reject  them,  are  presented  in 
Table  A-1. 
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TABLE  B-1 

SOUTH  PLANTS  STUDY  AREA  EW 


Site 

Contaminant 

SPPPLV 

(ug/kg) 

Mean 

Concentrations 

(ug/kg) 

EIup 

SPSA-la 

Aldrin 

2.900 

Ind*' 

28 

9.5  10’ 

Benzene 

21 

Ind 

1.2 

0.057 

Carbon  tetrachloride 

40 

bid 

25 

0.62* 

Chloroform 

83 

Ind 

10 

0.12* 

Dibromochloropropane 

2.8 

Ind 

1 

0.65* 

Dicylopentadiene 

23 

Ind 

21 

0.93* 

Dieldrin 

Hexachloro- 

1,300 

Ind 

3.0 

2.3  X  10  ’ 

cyclopentadiene 

Methylene 

1,100 

Ind 

45 

0.040 

chloroethane 

44 

Ind 

0.97 

0.022 

l,l,2,2,Tetrachloroethane  28 

Ind 

0.010 

3.6  X  10^ 

Tetrachlorocthylenc 

210 

Ind 

2.7 

0.012 

SPSA-le 

Dicyclopentadiene 

7,800 

Ind 

30 

3.77  X  10 

SPSA-2a 

Methylene  chloride 

600 

Ind 

13 

0.022 

Dicyclopentadiene 

560 

Ind 

48 

0.082 

SPSA-26 

Benzene 

81 

Ind 

7.1 

0.086 

Dicyclopentadiene 

39 

Ind 

36 

0.92* 

Me^ylene  chloride 

170 

Ind 

7.1 

0.040 

SPSA-2e 

Benzene 

74 

Ind 

5.0 

0.067 

Dibromochloropropane 

1.8 

Rec^ 

2.0 

1.1* 

Dicyclopentadiene 

56 

Ind 

320 

5.7* 

SPSA.3b 

Aldrin 

6,300 

Rec 

8.0 

1.3  X  10  ’ 

Dieldrin 

Hexachloro- 

2,900 

Rec 

0.13 

2.1  X  10’ 

cyclopentadiene 

120 

Ind 

0.29 

2.4  X  10  ’ 

SPSA-3C 

Dicyclopentadiene 

23 

Ind 

9.2 

0.39* 
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TABLE  B-2 

SOUTH  PLANTS  STUDY  AREA  Dc^’s 


Site 

Contaminant 

Dcnxr  (nt) 

SPSA-la 

Carbon  tetrachloride 

1,680 

Chloroform 

851 

Dibromochloropropane 

1,680 

Dicyclopentadiene 

2,358 

SPSA-2b 

Dicyclopentadiene 

901 

SPSA-2C 

DilxxMnochloropropane 

2,127 

Dicyclopentadiene 

>  study  area  boundary 

SPSA-3e 

Dicyclopentadiene 

1180 

SPSA-7C 

Benzene 

962 

SPSA-10 

Dibromochloropropane 

NA" 

1/  Site  SPSA-10  is  the  chemical  sewer  tine.  Since  a  distance  form  the  center  of  the  site  could  not  be  define,  no  was 
computed  for  this  site. 
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